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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an tf- 
olefin/cyclic olefin copolymer having a very 
narrow molecular weight distribution, and to 
provide a method for manufacturing this Of- 
olefin/cyclic olefin copolymer with high 
polymerization activity. 
SOLUTION: The a -olefin/cyclic olefin 
copolymer consists of (A) at least one 
constituting unit selected from the group 
consisting of 2-30C linear or branched Qf- 
olefins and (B) at least one constituting unit 
selected from the group consisting of cyclic 
olefin-derived constituting units and has (a) 
an Mw/Mn obtained by GPC of 1 .0<(Mw/Mn)< 
1.8, (b) a weight average molecular weight 
(Mw) of 1,000<Mw<5,000,000, and 

simultaneously, (c) a molar ratio of the constituting unit derived from the Of- 
olefin to that derived from the cyclic olefin of 99/1 to 20/80. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] " 

[Claim 1] (A) The configuration unit originating in the alpha olefin of the shape of 

a straight chain of the carbon atomic numbers 2-30, and the letter of branching, 

and the (B) following general formula (I) 

[Formula 1] 
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(u is 0 or 1 among a formula (I), v is 0 or a forward integer, and w is 0 or 1. R61- 
R78, and Ra1 and Rb1) You may differ, even if mutually the same, and they are a 
hydrogen atom, a halogen atom, or a hydrocarbon group. R75-R78 it may join 
together mutually, and a monocycle or many rings may be formed, this 
monocycle or many rings may have the double bond, it is with R75 and R76, or 
the alkylidene radical may be formed by R77 and R78. The configuration unit, the 
following general formula (II) originating in the annular olefin expressed 
[Formula 2] 




- (ID 



(x and d are 0 or one or more integers among a formula (II), and y and z are 0, 1 , 
or 2. R81-R99) The carbon atom which you may differ even if mutually the same, 
and is a hydrogen atom, a halogen atom, an aliphatic hydrocarbon radical, an 
aromatic hydrocarbon radical, or an alkoxy group, and R89 and R90 have 
combined, With the carbon atom which the carbon atom which R93 has 
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combined, or R91 has combined you may join together through the alkylene 
group of the direct or carbon atomic numbers 1-3, and R95, R92, or R95 and R99 
may be mutually combined at the time of y=z=0, and the aromatic series ring of a 
monocycle or many rings may be formed. The configuration unit originating in the 
annular olefin expressed, and the following general formula (III) 
[Formula 3] 



(Among the formula (III), even if R100 and R101 are mutually the same, you may 
differ.) the hydrocarbon group of a hydrogen atom or the carbon atomic numbers 
1-5 is shown, and f is 1<=f<=18. They are the alpha olefin and annular define 
copolymer which consists of at least one sort of configuration units chosen from 
the group which consists of a configuration unit originating in the annular olefin 
expressed, (a) The ratio (Mw/Mn) of the weight average molecular weight (Mw) 
measured with gel permeation chromatography (GPC) and number average 
molecular weight (Mn) is 1 .0<(Mw/Mn) <=1.8. (b) The configuration unit which the 
weight average molecular weight (Mw) measured with gel permeation 
chromatography (GPC) is 1,000 <=Mw<=5,000,000, and originates in the (c) alpha 
olefin, The olefin and annular define copolymer characterized by a mole ratio (an 
alpha olefin / annular olefin) with the configuration unit originating in an annular 
olefin being in the range of 99 / 1 - 20/80. 

[Claim 2] A carbon atomic number (A) The alpha olefin of the shape of a straight 
chain of 2-30, and the letter of branching, (B) The annular olefin expressed with 
the annular olefin expressed with the above-mentioned general formula (I), and 
the above-mentioned general formula (II), And the transition-metals compound 
expressed with the (C) following general formula (IV) in at least one sort of 
annular olefins chosen from the group which consists of an annular olefin 
expressed with the above-mentioned general formula (III), (D) (D-1) An 
organometallic compound, an organic (D-2) aluminum oxy compound, And (D-3) 
by copolymerizing under existence of the catalyst for olefin polymerization which 
consists of at least one sort of compounds chosen from the compound which 
reacts with a transition-metals compound (C) and forms an ion pair The alpha 
olefin and annular olefine copolymer according to claim 1 characterized by being 
obtained; 
[Formula 4] 



(M shows among a formula the transition-metals atom chosen from the 3-1 1th 
groups of a periodic table. U) The carbon atom, nitrogen atom, or the Lynn atom 
which has a substituent R2 is shown. A A nitrogen atom or the Lynn atom is 
shown and Q shows the carbon atom, nitrogen atom, or the Lynn atom which has 





-» (IV) 



s=^r 
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a substituent R3. S The carbon atom, nitrogen atom, or the Lynn atom which has 
a substituent R4 is shown. T The carbon atom, nitrogen atom, or the Lynn atom 
which has a substituent R5 is shown, m At the time of the transition-metals 
atom with which the integer of 2-6 is shown, you may differ even if R1-R5 are 
mutually the same, and M is chosen from the 3~5th groups of a periodic table, 
and the 7-1 1th groups A hydrogen atom, a halogen atom, a hydrocarbon group, 
heterocyclic compound residue, an oxygen content radical, At the time of the 
transition-metals atom with which a nitrogen content radical, a boron content 
radical, a sulfur content radical, the Lynn content radical, a silicon content 
radical, a germanium content radical, or a tin content radical is shown, and M is 
chosen from the 6th group of a periodic table R1 A hydrogen atom, a halogen 
atom, an aliphatic hydrocarbon radical, an alicycle group hydrocarbon group, 
Heterocyclic compound residue, an oxygen content radical, a nitrogen content 
radical, a boron content radical, a sulfur content radical, the Lynn content 
radical, a silicon content radical, a germanium content radical, or a tin content 
radical is shown. R2-R5 A hydrogen atom, a halogen atom, a hydrocarbon group, 
heterocyclic compound residue, an oxygen content radical, A nitrogen content 
radical, a boron content radical, a sulfur content radical, the Lynn content 
radical, a silicon content radical, a germanium content radical, or a tin content 
radical is shown. R1-R5 One of R1-R5 which may connect mutually [ two or 
more pieces ] of these, may form the ring, and are contained in any one ligand 
radicals A joint radical or single bond may be formed by one of R1-R5 which are 
contained in other ligands radicals, n It is the number which fills the valence of 
M. X A hydrogen atom, a halogen atom, a hydrocarbon group, An oxygen content 
radical, a sulfur content radical, a nitrogen content radical, a boron content 
radical, an aluminum content radical, The Lynn content radical, a halogen content 
radical, heterocyclic compound residue, a silicon content radical, a germanium 
content radical, or a tin content radical is shown, and when n is two or more two 
or more radicals which may differ even if two or more radicals shown by X are 
mutually the same, and are shown by X may be connected mutually, and may 
form a ring. . 

[Claim 3] the above-mentioned alpha olefin — ethylene — it is — the above- 
mentioned annular olefin — a bicyclo [2.2.1] hept-2-en and/or tetracyclo [ — 4. 
— 4.0.12, 5.17, and the olefin and annular olefine copolymer according to claim 1 
or 2 that are 10]-3-dodecen. 

[Claim 4] A carbon atomic number (A) The alpha olefin of the shape of a straight 
chain of 2-30, and the letter of branching, (B) The annular olefin expressed with 
the annular olefin expressed with a general formula (I) according to claim 1, and 
a general formula (II) according to claim 1, and at least one sort of annular 
olefins chosen from the group which consists of an annular olefin expressed with 
a general formula (III) according to claim 1 — (C) — with the transition-metals 
compound expressed with a general formula (IV) according to claim 2 (D) (D-1) 
An organometallic compound, an organic (D~2) aluminum oxy compound, And (D- 
3) the manufacture approach of of the alpha olefin and annular olefine copolymer 
characterized by copolymerizing under existence of the catalyst for olefin 
polymerization characterized by consisting of at least one sort of compounds 
chosen from the compound which reacts with a transition-metals compound (C) 
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and forms an ion pair. 

[Claim 5] the above-mentioned alpha olefin — ethylene — it is — the above- 
mentioned annular olefin — a bicyclo [2.2.1] hept-2-en and/or tetracyclo [ — 4. 
— the manufacture approach of of 4.0.12, 5.17, and the alpha olefin and annular 
olefine copolymer according to claim 4 that are 10]-3-dodecen. 
[Claim 6] The manufacture approach of of an alpha olefin and an annular olefine 
copolymer according to claim 4 or 5 of manufacturing an alpha olefin and an 
annular olefine copolymer according to claim 1. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an alpha olefin and an annular 
olefine copolymer with very narrow molecular weight distribution, and its 
manufacture approach in more detail about an alpha olefin, an annular olefine 
copolymer, and its manufacture approach. 
[0002] 

[Background of the Invention] The annular olefin system copolymer which is 
made to carry out copolymerization of an alpha olefin and the specific annular 
olefin, and is obtained is excellent in an optical property, a mechanical 
characteristic, a heat characteristic, etc., and moreover, since these balance is 
good, it is used as optical materials, such as an optical memory disk and an 
optical fiber. 

[0003] Such an annular olefin system copolymer is manufactured by carrying out 
copolymerization of an alpha olefin and the specific annular olefin by using the 
inside of hydrocarbon solvents, such as toluene, a cyclohexane, a hexane, and a 
heptane, or the annular olefin itself as a solvent to the bottom of existence of 
the vanadium system catalyst conventionally formed from a fusibility vanadium 
compound and an organoaluminium compound. However, such a vanadium 
system catalyst had low polymerization activity, and it was difficult to obtain an 
annular olefin system copolymer by high yield. Moreover, the annular olefin 
system copolymer obtained had large molecular weight distribution, presentation 
distributions was uneven, and had the trouble of many alpha olefin components 
of the amount of macromolecules generating. 

[0004] On the other hand, it is shown in JP.61-221206A JP,5-9223,A, JP,5- 
320258A JP,8-3230,A, etc. that the catalyst which consists of a metallocene 
and alumino oxan is excellent in the polymerization activity over an annular 
olefin. However, the polymer which has uniform presentation distribution is 
obtained rather than the catalyst which consists of such a zirconium compound 
and alumino oxan is a single site catalyst, the polymer obtained has a narrow 
molecular weight distribution and it is obtained with a vanadium system catalyst, 
but the incorporation effectiveness of an annular olefin is bad, and in order to 
obtain the target annular olefine copolymer, there is a trouble that an annular 
olefin must be taught so much. Moreover, this catalyst has the problem of being 
very expensive. 
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[0005] For this reason, the alpha olefin and the specific annular olefin could be 
copolymerized in high polymerization activity, and an appearance of the 
manufacture approach of the cheap catalyst which can moreover manufacture 
an annular olefin system copolymer with very narrow molecular weight 
distribution and such an annular olefin system copolymer, and an annular olefin 
system copolymer was desired. As a result of this invention persons' inquiring in 
view of the above conventional techniques, the catalyst which consists of at 
least one sort of compounds chosen from the compound which reacts with a 
specific transition-metals compound, and an organometallic compound, an 
organic aluminum oxy compound or a transition-metals compound, and forms an 
ion pair is excellent in the copolymerization activity of an alpha olefin and an 
annular olefin, and, moreover, came to complete header this invention for giving a 
copolymer with narrow molecular weight distribution. 
[0006] 

[Objects of the Invention] Namely, it aims at offering the approach of 
manufacturing such an alpha olefin and an annular olefine copolymer in high 
polymerization activity while molecular weight distribution aim this invention at 
offering very narrow alpha olefin and annular olefine copolymer. 
[0007] 

[Summary of the Invention] The alpha olefin and annular olefine copolymer 
concerning this invention are [ the configuration unit to which (A) carbon atomic 
number originates in the alpha olefin of the shape of a straight chain of 2-30, 
and the letter of branching, and ] the (B) following general formula (I). 
[0008] 
[Formula 5] 




(i ) 



[0009] (u is 0 or 1 among a formula (I), v is 0 or a positive integer, and w is 0 or 
1. R61-R78, and Ra1 and Rb1) You may differ, even if mutually the same, and 
they are a hydrogen atom, a halogen atom, or a hydrocarbon group. R75-R78 It 
may join together mutually, and a monocycle or many rings may be formed, and 
this monocycle or many rings may have the double bond. By R75 and R76 
[ moreover, ] R77 and R78 — an alkylidene radical — forming — **** — the 
configuration unit originating in the annular olefin expressed, and the following 
general formula (II) [ or ] 
[0010] 
[Formula 6] 
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- (II) 



[001 1] (x and d are 0 or one or more integers among a formula (II), and y and z 
are 0, 1, or 2. R81-R99) The carbon atom which you may differ even if mutually 
the same, and is a hydrogen atom, a halogen atom, an aliphatic hydrocarbon 
radical, an aromatic hydrocarbon radical, or an alkoxy group, and R89 and R90 
have combined, With the carbon atom which the carbon atom which R93 has 
combined, or R91 has combined You may join together through the alkylene 
group of the direct or carbon atomic numbers 1-3. At moreover, the time of 
y=z=0 R95, R92, or R95 and R99 — mutual — joining together — the aromatic 
series ring of a monocycle or many rings — forming — **** — the configuration 
unit originating in the annular olefin expressed, and the following general formula 
(HI) 
[0012] 

[Formula 7] 

-c=c^ 



CD 

V v 



(lit) 



[0013] (Among the formula (III), even if R100 and R101 are mutually the same, 
you may differ.) it is the hydrocarbon group of a hydrogen atom or the carbon 
atomic numbers 1-5, and f is !OK=18. They are the alpha olefin and annular 
olefine copolymer which consists of at least one sort of configuration units 
chosen from the group which consists of a configuration unit originating in the 
annular olefin expressed, (a) The ratio (Mw/Mn) of the weight average molecular 
weight (Mw) measured with gel permeation chromatography (GPC) and number 
average molecular weight (Mn) is 1.0<(Mw/Mn) <=1.8. (b) The configuration unit 
which the weight average molecular weight (Mw) measured with gel permeation 
chromatography (GPC) is 1,000 <=Mw<=5,000,000, and originates in the (c) alpha 
olefin, It is characterized by the range of a mole ratio (an alpha olefin / annular 
olefin) with the configuration unit originating in an annular olefin being 99 / 1 - 
20/80. 

[0014] The alpha olefin and annular olefine copolymer concerning this invention 
(A) carbon atomic number For example, the alpha olefin of the shape of a 
straight chain of 2-30, and the letter of branching, (B) The annular olefin 
expressed with the annular olefin expressed with the above-mentioned general 
formula (I), and the above-mentioned general formula (II), And the transition- 
metals compound expressed with the (C) following general formula (IV) in at 
least one sort of annular olefins chosen from the group which consists of an 
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annular olefin expressed with the above-mentioned general formula (HI), (D) (D- 
1) An organometallic compound, an organic (D-2) aluminum oxy compound, And 
(D-3) they are the alpha olefin and annular olefine copolymer obtained by 
copolymerizing under existence of the catalyst for olefin polymerization which 
consists of at least one sort of compounds chosen from the compound which 
reacts with a transition-metals compound (C) and forms an ion pair. 

;ooi5] 

[Formula 8] 



[0016] (M shows among a formula the transition-metals atom chosen from the 
3-1 1th groups of a periodic table. U) The carbon atom, nitrogen atom, or the 
Lynn atom which has a substituent R2 is shown. A A nitrogen atom or the Lynn 
atom is shown and Q shows the carbon atom, nitrogen atom, or the Lynn atom 
which has a substituent R3. S The carbon atom, nitrogen atom, or the Lynn atom 
which has a substituent R4 is shown. T The carbon atom, nitrogen atom, or the 
Lynn atom which has a substituent R5 is shown, m At the time of the transition- 
metals atom with which the integer of 2-6 is shown, you may differ even if R1- 
R5 are mutually the same, and M is chosen from the 3-5th groups of a periodic 
table, and the 7-1 1th groups A hydrogen atom, a halogen atom, a hydrocarbon 
group, heterocyclic compound residue, an oxygen content radical, At the time of 
the transition-metals atom with which a nitrogen content radical, a boron 
content radical, a sulfur content radical, the Lynn content radical, a silicon 
content radical, a germanium content radical, or a tin content radical is shown, 
and M is chosen from the 6th group of a periodic table R1 A hydrogen atom, a 
halogen atom, an aliphatic hydrocarbon radical, an alicycle group hydrocarbon 
group, Heterocyclic compound residue, an oxygen content radical, a nitrogen 
content radical, a boron content radical, a sulfur content radical, the Lynn 
content radical, a silicon content radical, a germanium content radical, or a tin 
content radical is shown. R2-R5 A hydrogen atom, a halogen atom, a 
hydrocarbon group, heterocyclic compound residue, an oxygen content radical, A 
nitrogen content radical, a boron content radical, a sulfur content radical, the 
Lynn content radical, a silicon content radical, a germanium content radical, or a 
tin content radical is shown. R1-R5 One of R1-R5 which may connect mutually 
[ two or more pieces ] of these, may form the ring, and are contained in any one 
ligand radicals A joint radical or single bond may be formed by one of R1-R5 
which are contained in other ligands radicals, n It is the number which fills the 
valence of M. X A hydrogen atom, a halogen atom, a hydrocarbon group, An 
oxygen content radical, a sulfur content radical, a nitrogen content radical, a 
boron content radical, an aluminum content radical, The Lynn content radical, a 
halogen content radical, heterocyclic compound residue, a silicon content radical, 
a germanium content radical, or a tin content radical is shown, and when n is two 
or more two or more radicals which may differ even if two or more radicals 
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shown by X are mutually the same, and are shown by X rriay be connected 
mutually, and may form a ring. . 

[0017] the alpha olefin and annular define copolymer concerning this invention - 
- the above-mentioned alpha olefin — ethylene — it is — the above-mentioned 
annular olefin — a bicyclo [2.2.1] hept-2-en and/or tetracyclo [ — 4. — it is 
desirable that they are 4.0.12, 5.17, and 1 0]-3-dodecen. The manufacture 
approach of of the alpha olefin and annular olefine copolymer concerning this 
invention (A) A carbon atomic number The alpha olefin of the shape of a straight 
chain of 2-30, and the letter of branching, (B) The annular olefin expressed with 
the annular olefin expressed with the above-mentioned general formula (I), and 
the above-mentioned general formula (II), And the transition-metals compound 
expressed with the (C) above-mentioned general formula (IV) in at least one sort 
of annular olefins chosen from the group which consists of an annular olefin 
expressed with the above-mentioned general formula (III), (D) (D-1) An 
organometallic compound, an organic (D-2) aluminum oxy compound, And (D-3) 
it is characterized by copolymerizing under existence of the catalyst for olefin 
polymerization which consists of at least one sort of compounds chosen from 
the compound which reacts with a transition-metals compound (C) and forms an 
ion pair. 

[0018] the manufacture approach of of the alpha olefin and annular olefine 
copolymer concerning this invention — the above-mentioned alpha olefin — 
ethylene — it is — the above-mentioned annular olefin — a bicyclo [2.2.1] hept- 
2-en and/or tetracyclo [ — 4. — it is desirable that they are 4.0.12, 5.17, and 
10]-3-dodecen. It is desirable to manufacture the alpha olefin and annular olefine 
copolymer which fills the requirements for the above (a), (b), and (c) with the 
manufacture approach of of the alpha olefin and annular olefine copolymer 
concerning this invention. 
[0019] 

[Detailed Description of the Invention] Hereafter, the alpha olefin and annular 
olefine copolymer in this invention, and its manufacture approach are explained 
concretely. The alpha olefin and annular olefine copolymer concerning this 
invention (A) The configuration unit to which a carbon atomic number originates 
in the alpha olefin of the shape of a straight chain of 2-30, and the letter of 
branching, (B) The configuration unit originating in the annular olefin expressed 
with the following general formula (I), It consists of at least one sort of 
configuration units chosen from the group which consists of a configuration unit 
originating in the annular olefin expressed with the following general formula (II), 
and a configuration unit originating in the annular olefin expressed with the 
following general formula (III). 

[0020] First, these alpha olefins and an annular olefin are explained. 
(A) The configuration unit (A) originating in the alpha olefin which forms the 
alpha olefin and annular olefine copolymer concerning configuration unit this 
invention originating in an alpha olefin is a configuration unit to which the 
following carbon atomic numbers originate in the alpha olefin of the shape of a 
straight chain of 2-30, and the letter of branching. 

[0021] A carbon atomic number as an alpha olefin of the shape of a straight 
chain of 2-30, and the letter of branching specifically Ethylene, a propylene, 1- 
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butene, 1-pentene, 1-hexene, A 3-methyM -butene, 3-methyM -pentene, 3- 
ethyM -pentene, A 4-methyM -pentene, 4-methyM -hexene, 4, and 4- 
dimethyM -hexene, 4 and 4-dimethyM -pentene, a 4-ethyM -hexene, a 3- 
ethyM -hexene, 1-octene, 1-decene, 1-dodecen, 1-tetra-decene, 1~hexa 
decene, 1-octadecene, 1-ray KOSEN, etc. are mentioned. In these, ethylene and 
a propylene are desirable and especially ethylene is desirable. Two or more sorts 
of configuration units originating in these alpha olefins may be included. 
[0022] (B) The configuration unit (B) originating in the annular olefin which forms 
the alpha olefin and annular olefine copolymer concerning configuration unit this 
invention originating in an annular olefin is a configuration unit originating in the 
following general formula (I), (II), or (III) the annular olefin expressed. First, the 
annular olefin expressed with a general formula (I) is explained. 
[0023] 
[Formula 9] 



R 61 



R* 5 R 66 







R 67 


R 71 




V R 73 




A 74 




R 72 


u 





.R 7? 

- R 7B 



(I ) 



[0024] u is 0 or 1 among a formula (I), v is 0 or a positive integer, and w is 0 or 
1 . In addition, the ring expressed using w when w is 1 turns into six membered- 
rings, and when w is 0, this ring turns into five membered-rings. Even if R61- 
R78, and Ra1 and Rb1 are mutually the same, they may differ from each other, 
and it is a hydrogen atom, a halogen atom, or a hydrocarbon group. 
[0025] Here, a halogen atom is a fluorine atom, a chlorine atom, a bromine atom, 
or an iodine atom. Moreover, as a hydrocarbon group, the alkyl group of the 
carbon atomic numbers 1-20, the alkyl halide radical of the carbon atomic 
numbers 1-20, the cycloalkyl radical of the carbon atomic numbers 3-15, or an 
aromatic hydrocarbon radical is usually mentioned. 

[0026] More specifically as an alkyl group, methyl, ethyl, propyl, isopropyl, amyl, 
hexyl, octyl, DESHIRU, dodecyl, octadecyl, etc. are mentioned. As an alkyl halide 
radical, the radical which one piece or two or more halogen atoms permuted by 
the alkyl group of the above-mentioned carbon atomic numbers 1-20 is 
mentioned. 

[0027] As a cycloalkyl radical, cyclohexyl etc. is mentioned and phenyl, naphthyl, 
etc. are mentioned as an aromatic hydrocarbon radical. Furthermore, it sets to 
the above-mentioned general formula (I). R75 and R76 R77 and R78 The 
monocycle or many rings which were formed by R75, R78, or R76 and R77 joining 
together, respectively (working together mutually), and R76 and R78 forming the 
radical of a monocycle or many rings, and R75 and R77 doing in this way may 
have the double bond. As the monocycle formed here or many rings, the 
following is mentioned concretely. 
[0028] 

[Formula 10] 
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[0029] In addition, in the above-mentioned instantiation, the carbon atom which 
attached the number of 1 or 2 expresses the carbon atom which R75 (R76) or 
R77 (R78) have combined in the above-mentioned general formula (1), 
respectively. Moreover, it is with R75 and R76, or the alkylidene radical may be 
formed by R77 and R78. Such an alkylidene radical is usually an alkylidene 
radical of the carbon atomic numbers 2-20, and ethylidene, propylidene, 
isopropylidene, etc. are mentioned as a concrete example of such an alkylidene 
radical. 

[0030] Next, the annular olefin expressed with a general formula (II) is explained. 
[0031] 

[Formula 11] 




(ID 



B 5 " R 92 



[0032] x and d are 0 or a positive integer among a formula (II), and y and z are 0, 
1, or 2. R81-R99 — ** — you may differ, even if mutually the same, and they 
are a hydrogen atom, a halogen atom, an aliphatic hydrocarbon radical, an 
aromatic hydrocarbon radical, or an alkoxy group. [ moreover, ] As a halogen 
atom, the same thing as the halogen atom in the above-mentioned formula (I) 
can be illustrated. 

[0033] Moreover, as an aliphatic hydrocarbon radical, the alkyl group of the 
carbon atomic numbers 1-20 or the cycloalkyl radical of the carbon atomic 
numbers 3-15 is mentioned. More specifically as an alkyl group, methyl, ethyl, 
propyl, isopropyl, amyl, hexyl, octyl, DESHIRU, dodecyl, octadecyl, etc. are 
mentioned. 

[0034] Cyclohexyl etc. is mentioned as a cycloalkyl radical. As an aromatic 
hydrocarbon radical, an aryl group, an aralkyl radical, etc. are mentioned and, 
specifically, phenyl, tolyl, naphthyl, benzyl, phenylethyl, etc. are mentioned. 
Methoxy and ethoxy ** pro HOKISHI etc. is mentioned as an alkoxy group. 
[0035] Here, the carbon atom which R89 and R90 have combined, and the 
carbon atom which the carbon atom which R93 has combined, or R91 has 
combined may be combined through the alkylene group of the direct or carbon 
atomic numbers 1-3. Namely, when the two above-mentioned carbon atoms 
have joined together through an alkylene group, R89, R93, or R90 and R91 form 
the alkylene group of the methylene group (-CH2-), ethylene (-CH2CH2-), or 
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the propylene radicals (-CH2CH2CH2-) jointly mutually. 

[0036] Furthermore, at the time of y=z=0, it may join together mutually and R95, 
R92, or R95 and R99 may form the aromatic series ring of a monocycle or many 
rings. Specifically, the following aromatic series rings formed of R95 and R92 are 
mentioned at the time of y=z=0. 
[0037] 

[Formula 12] 

~ <OH2) ' 



[0038] Here, I is the same as d in the above-mentioned general formula (II). Next, 
it is expressed with a general formula (III) and annular olefin ****** explanation 
is given. 
[0039] 

[Formula 13] 




O 



[0040] Among the formula (III), even if R100 and R101 are mutually the same, 
you may differ, and it is the hydrocarbon group of a hydrogen atom or the carbon 
atomic numbers 1-5, and f is 1<=f<=18. An alkyl group, an alkyl halide radical, or 
a cycloalkyl radical can be mentioned preferably as a hydrocarbon group of the 
carbon atomic numbers 1-5. Probably, these examples will be clear from the 
example of R61-R78 of the above-mentioned formula (I). 

[0041] As the above general formulas (I), (II), or (III) an annular olefin expressed 
Specifically A bicyclo-2-heptene derivative (bicyclo hept-2-en derivative), A 
tricyclo-3-decene derivative, a tricyclo-3-undecene derivative, A tetracyclo-3- 
dodecen derivative, a PENTA cyclo-4-pentadecene derivative, A pentacyclo 
pentadecadiene derivative, a PENTA cyclo-3-pentadecene derivative, A PENTA 
cyclo-4-hexa decene derivative, a PENTA cyclo-3-hexa decene derivative, A 
hexa cyclo-4-heptadecene derivative, a heptacyclo-5-ray KOSEN derivative, A 
heptacyclo-4-ray KOSEN derivative, a heptacyclo-5-HENEIKOSEN derivative, 
An octacyclo-5-DO KOSEN derivative, a nonacyclo-5-pen TAKOSEN derivative, 
A nonacyclo-6-hexa KOSEN derivative, a cyclopentadiene-acenaphthylene 
addition product, 1 , 4-methano - 1 , 4, 4a, a 9a-tetrahydro fluorene derivative, 1 , 
4-methano - A 1, 4,a [ 4 ], 5, 10, and 10a-hexahydro anthracene derivative, the 
cyclo alkylene derivative of carbon numbers 3-20, etc. are mentioned. 
[0042] Below, the above-mentioned package (I), (II), or (HI) the concrete example 
of an annular olefin expressed is shown. 
[0043] 

[Formula 14] 
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t'^^D [2. 2. I] 



[2.2.1] -\^h-2-x> 



"CH 3 

5. 6-^*^;Ufc:x^D [2.2.1] '\"7>-2-X> 
-CH 3 



Or 



"CH 3 

l-^^;Pt:^i7D [2.2.1] '\:/h-2-x> 
ch 3 



6 



O [2.2.1] '\*?>-2-X> 



5-n-^JWt->^P [2.2.1] "\:/h-2-x> 



Ok 



~nC 4 H 9 

5--f V^;l/tfv-^D [2.2.1] '\yh-2-X> 



IC4H9 



7-/*JHf->ara [2.2.1] -s7h-2-x> 
-ch 3 



ftt'Wt'yJQ [2.2.1] ^-/h-Z-X^W* ; 

[0044] 

[Formula 15] 

h '] $> □ [4. 3. 0. 1 Z5 J -3-x-fe > 



Go 



2-x^;i, HiJy^P [4. 3. 0. I 2 - 5 ] -3-xir> 

CH 3 



h'Jvi'D [4. 3. 0. I 2 - 5 ] -3-x-b ; 
HJ^a [4. 4. 0. I 2 - 5 ] -3-C>7 J -fe> 



ao 



7-;* 5^ MJx^d [4.4. 0.1 25 ] -3-?>^-fc> 
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CH 3 

ai:«)MJy?a U. 4. 0. I 2 *] -3-'5'>7 i -fe>^^^ 
[0045] 

[Formula 16] 

^h^->i7n [4. 4. 0. I 2 - 5 . r io l -3- K^-t> 



00) 



8-*^;!^ h-5->^n [4.4. 0. I 2 *. I'- 10 ] -3-Hxt> 



OX 



-CH 3 

8-X^Jk?h'5->*n [4. 4. 0. I 25 . -3-Hft> 



~C 2 H S 

S-T'oWfh^xi'o [4. 4. 0. I 2 *. ] 71 °J -3-K^-fe> 



00k 



S-^f-^^ h7-/fO [4. 4. 0. ] 2-5 . 1 -3- Kft > 



"C4H9 

8--f y^^-r h ^->?n [4.4.0. I 2,5 . I 7to ] -3-F5^ir > 



CH 3 
I 

CH2CH 
CH 3 



[0046] 

[Formula 17] 

8-^^f>;U^h^~>^n [4. 4. 0. I 2,5 . 1 7,1D ] -3-Kft> 



Wf7'J^f h 5y?D [4. 4. 0. I 2 - 5 . I 7 - 10 ] -3-H^-fe> 



OX 



'18^37 

5, *3-)Vir V^^OU [4.4. 0. 12-5. I 710 ] -3-H^-fe> 

CH 3 



06 
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I 

2. 10->**^JUt- h9'>*?v [4.4. 0. I 2 - 5 . l 7, °] -S-h*-? 1 *: 

CH3 



(Mi 



8. 9-i?*3-)\>7- h?>9 P [4. 4. 0. I 25 . I 710 ] -3-K^-t> 
,CH 3 



[0047] 

[Formula 18] 

8-IfJH-/fffh7'»D [4. 4. 0. l ?r \ I 710 ] -3-F-r-fc> 
-CH 3 



II. l2-y/f*fh7y?D [4. 4. 0. l 2S . T 1 °J -3-Hft> 

CH3 CH3 



CM 



2.7,9-h'J^mh?yjD [4. 4. 0. I 25 . I 7 * 10 ] -3-Kft; 




"»3 

2. 7-:/*^;U-9-x^;l^ K^>^ n [4. 4. 0. I 2 - 6 . 1 7 - 10 ] -3-h'ft> 

CH 3 




CH 3 

9-< V7*Jlr-2, l-it^TfrT t-?>"? D [4. 4. 0. I 2 - 5 . I 7 * 10 ] -3- K^-t > 
CH 3 CH 3 
-CH^CH 
CH 3 

CH 3 

8. I J. 12- MJ ^ffr/^D [4. 4. 0. I 2,5 . I 7,, °] -3-Kxir> 
CH3 CH3 




[0048] 
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[Formula 19] 

8-X-?-^-]]. ]2-v^?;Ux h v>£ P [4. 4. 0. I 2-5 . l 7-1 °] -3-Kft> 

CH3 CH 3 



cm. 



-C2H 5 
CH3 CH 3 



CH 3 
CHjCH 



U,U-7h7^^f h7->^D [4. 4. 0. l 2e . I 7,10 ] -3- K:r-fe> 
CH 3 

CH 3 
CH, 

CH 3 

8-X7 x, J7>rh7y^o [4, 4. 0. I 2 - 5 . I 7 - 10 ] -3-K~Fir> 




OCX, 

cor; 



*CHCH a 
*CHCH 3 

Jf>-9-x5 1 il/f h7y^7D [4. 4. 0. I 2 - 5 l 7 - 10 ] -3-Hxir> 

CMCH 3 



[0049] 

[Formula 20] 

8-x^'j^>-9— f vrPW^y^o [4. 4. 0. I 2 - 5 . I 7 - 10 ] -3~K5Hl> 
8-x^»J^>-9--/^JI.^h-7v^n [4. 4. 0. I 2 - 5 .] 7 - 10 ] -3-K^ir> 



oar 

CHC 

aac: 



*CHCH 3 

8-n-yp tTU ^>T-h^f>^ni>^n [4.4.0. l 2S . 1 T - 1 °] -3-F^-tr> 

*CHCH_CH 3 

N-7°ae'Jf>9-^fJl,f h^y^D [4. 4. 0. I 2 - 5 . I 7 - 10 ] -3- H-xir > 

-CH 3 

"CHCHzCHa 

8-D-7 J DeUT>-9-If^7h7/i?0 [4. 4. 0. I 2 - 5 . l 71 °] -3-Hxil> 
^CHCHgCHa 

8-n-^D^Jr>-9-f VT^P^f h7^Dli 4. 0. I 2,5 . l 7 - 10 ]-3- F^-fc> 



CHCH2C H3 



[0050] 

rc- 1_ o<i 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/03/1 1 



JP,2002-332312,A 



13/67 



Lrurmuia c i j 

tf U v= >-$-7T)Vv- h7/^D [4. 4. 0. l zs . I 7 - 10 ] -3- K ^-fe > 



OXX^chc» 

OCX- 



H7^0tfUf>f h7^i?D [4.4.0. 1". I T1 °] -3-h*?-t> 



CH S 
CH 3 



8-> r v £u t>-%-*^->vt- d [4. 4. o. i 2 * 5 . i 71C) )-3-Hx-ii> 

3 

-CH 3 

M7^Pt:Uf>-9-If;kTh7y^o [4, 4. 0. I 2 - 5 . I 7 - 10 ] -3- K^ir > 



GOC 



I 

CH 3 



cac 



i CH3 

8--T 7 7'nt: 'J ^>-9— f V^D b^r- h v is V D [4. 4. 0. l^ 5 . I 7 - 10 ] -3- H 



OCX- 



CH(CH3k 
CH 3 



I 

CH 3 

8--f v 7a t: »J 5^>-9-^;i^ h 5 a [4. 4. 0. I 2 - 5 . i 71 °] -3- K5 r -fe> 



cac 



■C— CH 9 

Ah, 



[0051] 

[Formula 22] 

HnDfh7/';n [4. 4. 0. I 2 - 5 . r-'°] -3-K?'-fe> 



(XX 



'CI 

8-"/Dt-rh7y^D [4. 4. 0. I 2 * 5 , i 7 - 10 ] -3-h'ft> 



ocx 



%-y)V*uj- V "7 is? u [4. 4- 0. J 2 * 5 . 1 7,1 °] -3-Hrt> 



OXX 



8. 9-v£ uuf Vy^Ou [4. 4. 0. I 2 * 5 . I 7 - 10 ] -3-K5Hr> 
.ci 



UH(D7- h5y?D [4. 4. 0. 1 2 5. I 71 °] -3- K^-fe 
^>*->£D [6.5. I. I a6 . 0 2 - 7 . 0 913 ] -4-^>^^-t > 



OOP 
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I. 3—?jL*A''<>9->9b [6. 5. 1. I 3 - 6 . O 27 . O 9 - 13 ] -4-^>*xi:> 
CH 3 CH 3 



(tod 



[0052] 

[Formula 23] 

l.6-S?/*A"<>*5'*n [6. 5. !. I 3,6 . 0 aT . 0 s ' 13 ] -4-*> 5- x-fe > 
CH 3 




14. \^-i>^^)l^>-9 [6. 5. 1. I 36 . O 27 . 0 9 - 13 ] -4-'* > ? x-fe > 

CH3 CHg 



Qfcfc 



&£<0'<>^-># □ [6. 5. i. I 3,6 . O 2 * 7 . O at3 ] -4-^>^xir>Sf^* ; 
-s>^y^D [7. 4. 0. I 2 * 5 . I 9,12 . O 8,13 ] -3-^>*^iz:> 



^f^B«^>^y^ a [7. 4. 0. I 2 * 5 . I 9,12 . 0 a13 ] -3-^>*x-fe> 



GOT 



y CH3 



ttiLVOV-stn [7.4. 0. I 2 - 8 . I* 12 . 0 a13 ] -3-^>^xir>5f*^ 
•^>^>'^D [6.5.1. I 36 . O^.O 9 -' 3 ] -4.10- 



[0053] 

[Formula 24] 

•"\>^ is? n 4. 0. I 2S . I 912 . fl ai3 ]-3-'N^+}-f r -t> 

? 14 12 




)0->^-^>^ ^i? a [8. 4. 0. I 912 . 0 s -' 3 ] -3- 'N 



-CH 3 
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^C2H 5 

io, l\-is* j r)l-1>*is9U [8. 4. 0. I 2 - 5 . I 912 o ai3 ]-3-^^-ttx r -tr> 

^CHg 




-CH 3 

te£co^>*v?n [8. 4. 0. I 2 - 5 . I 9 - 12 O 6,13 ] -3-^+^^"t>,iS^ 
^>^£/^n[6. 6. I. I 3 * 6 . 0 2 - 7 . 0 9 - 14 ) -4-^^**t-7 r iz> 



COO 



K 3->^f;K>^x^P[6. 6. I. I 3,6 . 0 27 0 ai4 ]-4-^++hxir> 
CH3 CH3 



(WO 



1, 6-^/fJK>5'y?D[6. 6. 1. I 3 - 6 . 0 2 - 7 . 0 a,4 ]-4-'\+-tl-^-t:> 
CH 3 




CH, 



[0054] 

[Formula 25] 

15. 5 is >? U 16. 6. I. l^.O 2 - 7 . 0 al4 ] -4-^^t»-x-fe> 

CH3 CH3 



(»0 



frt'^V^v^n [6. fi. 1. I 3,6 . 0 2,7 . 09* 14 ] -4-^\^^>WI^ 
s\3-y-zsfa [6. 6. I. I 3 - 6 . ] iai 3. 0 2 - 7 . 0 9 - 14 ] -4-^y5'7 ; ii> 




ll-^^JU^v^+h^^ P [6. 6. J. I 3 * 6 . 1 10,1 3. 0 2 * 7 . 0 9 - 14 ] H-N^y-fe: 



"CH a 

]|-IfM^y^D [6.6. I. I 36 . I 1013 0 2 - 7 0 ai4 ] -4-^^^^-t; 




V 

(XXX 



^5 

1 1 — r y^M^v^ d [6. 6. 1. ] ae . i 10 - 13 . o 2 - 7 o ai4 ]-4-^y^7 ; -ti: 

I 

CHjCH 
£h 3 



I. 6. 10- K U *-?-;V-12--f v^jv^u-s^ D [6. 6. J. I 3 - 6 . I 10 - 13 . 0 2 ' 7 0 ai4 )- 
CH3 CH 3 



CHzCH 
CH 3 
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CH3 CH3 



fiiffiO^^ij-^^n [6. 6. I. I 3,6 . I 10 - 13 . o 2 - 7 . o s#14 ] -4-^^r-t:>^^^ 
[0055] 

[Formula 26] 

^-J*v>?u [8. 7. 0. I 2 * 9 . I 4,7 I 11,17 . 0 3,8 0 12,1 6] -5-X-C u-fe> 




*s.-f9*s9u [8.7.0. l a M 1 °- 17 . l t2 - 15 .0 a7 .0 11 - 16 ] -4-x-f=H*> 




£?*3 i JUifiJft<'\7 r *->£D [8. 7.0. I 36 . l 10L17 I 12 - 15 .*) 2 - 7 0 11 - 16 ]-4-x*f 

CH 3 CH S 



t±Eto"<?9*s>? P [8. 7. 0. I s * 1 10 17 I 12 - 15 . 0 27 0 ,11S ] -4-X< 3 -fe 



^y^->^n [8. 8. 0. I 2 - 9 . \ AT . I 11 - 18 0 3 - 8 . 0 1217 ] -S--\>x< =i-tt> 

c 

^9->i?n [8. 8. 0. I 4,7 I 11,18 . I 13 - 16 , o 38 . 0 12 * 17 ] -5-^>x<Dt> 

4 2 18 16 

5 rr vv >^vy n 15 



M-^JV-'N^v^a 18. 8. 0. I 4,7 I 11 - 18 . I 13 - 16 . O 3 * 8 0 12L17 3-5- 



CH3 




[0056] 

[Formula 27] 

MJ> *-;ns«'\7 r $' v £ □ [8. 8. 0. J 4 - 7 . P 118 . I 13 - 10 . 0 3 ' 8 0 12 - 17 ] -5-' 



CH 3 CH 3 ^CH 3 



a-^S'^Ott. 8. 0. I 2 * 9 . I 4 * 7 . l 1ria . I 13 * 16 . 0 aB . 0 12 ' 17 ]-5- KZ3-fe> 




l4-*3^*^:>£7 d [8. 8. 0. I 2 - 9 . I 47 I 11 - 18 i 13 - 16 . O 38 . 0 12 * 1T J-5- K=3-t> 
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1*E0>**9i'#u [8.8. 0. I 2,9 . I 4,7 . 1 11 - 1B . ]'3.i6 0 3«s 0 12 - 17 ]-5-H3t>^ 
# ; 

[0057] 

[Formula 28] 

a [10. 9. I. I 4,7 . I 13 - 20 . ] 15ja . O 2 * 10 . 0 3B . 0 12,21 . 0 14>19 ]-5- 




Mj^^mft/^^Diio. g. i. i*- 7 r 3 - 20 . i 1 * 18 . o 2 - 10 . o 38 . o 12 - 21 . o i « ie ]-5- 

CH 3 CH3 CH 3 




[10. 9. 1. J* 7 . I 13 - 20 . 1 161B . 0 21 °. O 3 * 0 ,22 \D 14/,G ]-5--;>*zr 



y a [10. 10. I. ] SJJ . I 14 - 2 !. I 1619 . 0 21 \ 0 4B . O 1 " 2 . CT s - 2 °]-6-'\^-tf:3-ti> 

f 



5 3 I 21 19 

6 ^\^*^\2 -^^x-^M^s. ie 




17 



[0058] 

[Formula 29] 

5-71-A-h'yj'D [2.2. I] ^^h-2-oi> 

5-y^Jl,-5-^a: -iV [2.2.1] A^h-2-x> 



CH 3 

5-^>v^-tff>*a [2.2.1] h-2-x> 



5-MJ;htv*D [2.2.1] h-2-X> 




S-fxfj^x^H-fy^D [2.2.1] '\'7>-2-X> 
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Cj>H 5 



5-W7^nfcf;l'7iz;H-k'>'i'a [2.2.1] ^s^h-2-x> 



CH 3 



[0059] 

[Formula 30] 

5- (k'7i-iU -K/i'O f2. 2. 11 h-2-x> 




<TXF FR=0001 HE=010 WI=080 LX=1100 LY=0300> [0060] 
[Formula 31] 

S. 6-v'7iX7U-t'->i7D L2-2- IJ -\:/|— 2-X> 





I. 4-^^ y -I. 4, 4a. ga-^h^t Fay)l*ls> 



1. 4-** / -I. 4. 4a. 5. 10. lOa-^Itt FD7>h7t> 



httn*//www4 inrll nrJni an in/r,cri— h»« /tm n weh r.on pHp, 



2005/03/11 



JP.2002-332312.A 



[0061] 

[Formula 32] 

i-y^-)V-^rY-v^i;n\A. 4. 0. I 2 - 3 . I 7 - 10 ] -3- K-r-fc> 
8-^^^-8-7 x^U-r □ 14.4.0; l 2 - 5 . l 7K> ]-3-h*-r-fe> 




8-^ > *J)V-7- h 7 ^ □ [4. 4. 0. I 2 - 5 1 7 , °] -3- H x-fe > 
8- h 'J JV-T" h 7 -> ? a [4. 4. 0. 1". I 7 ' 0 ] -3- K^t > 




8- (XfJ|,7ir;H -fh^yJa [4. 4. 0. I 2 - 5 . 17- 10 ]-3- FaHl> 




8- (-fvyp^7i-^) -fh7->i'D[t 4. 0. I 25 . I 7 - 10 ] -3-1^7^ 




CH S 



[0062] 

[Formula 33] 

8. 9- •>* V x - >V-t V 5> ~s if o [4. 4. 0. I 2 - 5 . I 7 - 10 ] -3- K r'-fc > 




8- (t'7xz^) -^h5->*D[4. 4.0. I 2 - 5 . r- ,0 l-3-Krt> 
8- (/?-:>- 7 -f h7y?o|4.40.l M .l 7 - ,0 ]-3-Hrt> 




B_ t i^tn.\ .iL^:,/rnl4 /i n 1 2-5 1 7.1 CI _i_ - , 
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8- {7>h^-fc~;u) -x h^->* n [4.4.0. 1 2S . H-J-Frt> 




[0063] 

[Formula 34] 




ll, 12— <>\/-^>^ ->^7 □ [6. 6. ]. l 3 - 6 . (P- 7 0 B • 1A ]-4-^*i*7 ^ 1r> 






[0064] Cyclobutene, cyclopentene, a cyclohexene, 3-methyl cyclohexene, a 
cyclo heptene, cyclooctane, cyclodecene, cyclo dodecen, cyclo ray KOSEN, etc. 
13, 6.110, 13.02, 7.09, and a 14]-4-heptadecene derivative are desirable, the 
inside of this — a bicyclo [2.2.1]-2~heptene derivative and tetracyclo [ — 4. — 
4.0.12, 5.17, 10]-3-dodecen derivative, and hexa cyclo [— 6. — 6.1. — 
Especially, a bicyclo [2.2.1]-2-heptene and tetracyclo [4. 4.0.12, 5.17, and 10]-3- 
dodecen are desirable. 

[0065] The annular olefin expressed with above general formulas (I) or (II(s)) can 
be manufactured by carrying out the Diels-Alder reaction of a cyclopentadiene 
and the olefins which have the structure of corresponding. Two or more sorts of 
configuration units originating in these general formulas (I), (II), or (III) the annular 
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olefin expressed may be included. 

[0066] (Molecular weight distribution of an alpha olefin and an annular olefine 
copolymer) the molecular weight distribution (Mw/Mn) searched for with the gel 
permeation chromatography (GPC) of the alpha olefin and annular olefine 
copolymer concerning this invention — usually — 1.0<(Mw/Mn) <=1.8 — 
desirable — 1.0<(Mw/Mn) <=1.7 — it is in the range of 1.0<( Mw/Mn) <=1.6 more 
preferably. 

[0067] When (Mw/Mn) of an alpha olefin and an annular olefine copolymer is in 
above-mentioned within the limits, manufacture is easy and there is an 
inclination to excel in the homogeneity of presentation distribution. In addition, 
molecular weight distribution show the ratio (Mw/Mn) of the weight average 
molecular weight (Mw) measured by GPC, and number average molecular weight 
(Mn). In this invention, it asked by performing GPC measurement on the following 
conditions about the molecular weight of an alpha olefin and an annular olefine 
copolymer, and molecular weight distribution. 
[0068] 

Equipment: GPC AIIiance2000 (Waters) 

column: ~ TSKgel GMH6-HT x 2+TSKgel GMH6-HTLx2 (total 30cmx 4 and 
TOSOH (CORP.)) detector: — differential refractometer measurement solvent: - 

- o-dichlorobenzene measurement flow rate: — 1 mL/min measurement 
temperature: — 140-degree-C sample injection rate: — SOOmicroL standard- 
substance: — mono dispersion polystyrene x16 (TOSOH CORP.) 
(Molecular weight of an alpha olefin and an annular olefine copolymer) 

the weight average molecular weight (Mw) calculated by GPC of the alpha olefin 
and annular olefine copolymer concerning this invention — 1,000 
<=Mw<=5,000,000 — desirable — 3,000 <=Mw<=3,000,000 — more — desirable - 

- 5,000 <=Mw<=2,000,000 — it is in the range of 5,000 <=Mw<=1 ,000,000 still 
more preferably. 

[0069] When the weight average molecular weight (Mw) of an alpha olefin and an 
annular olefine copolymer is in above-mentioned within the limits, there is an 
inclination to excel in reinforcement when it considers as a Plastic solid, and to 
excel in fabrication nature. Mw in this specification is a value at the time of 
measuring on the above-mentioned GPC conditions. 

[0070] (Configuration unit of an alpha olefin and an annular olefine copolymer) 
the mole ratio (an alpha olefin / annular olefin) of the configuration unit (A) 
originating in the alpha olefin in the alpha olefin and annular olefine copolymer 
concerning this invention, and the configuration unit originating in an annular 
olefin — 20 / 80 - 99/1 — desirable — the range of 30 / 70 - 90/10 — more - 

- desirable — the range of 40 / 60 - 80/20 — it is the range of 50 / 50 - 70/30 
still more preferably. 

[0071] If the mole ratio of the configuration unit of the alpha olefin origin in an 
alpha olefin and an annular olefine copolymer and the configuration unit of the 
annular olefin origin is in above-mentioned within the limits, there is an 
inclination to excel in the optical property and mechanical characteristic which 
are the description of an alpha olefin and an annular olefine copolymer, a heat 
characteristic, etc., and manufacture is not difficult. In addition, the annular olefin 
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of a polymer, and the correlation type of Tg by DSC measurement beforehand, 
and is DSC measurement of a generation polymer. - The annular olefin content 
was computed using this correlation type from Tg. 

[0072] The alpha olefin and annular define copolymer concerning manufacture 
approach this invention of an alpha olefin and an annular define copolymer The 
above-mentioned carbon atomic number The alpha olefin of the shape of a 
straight chain of 2-30, and the letter of branching, The annular olefin expressed 
with the annular olefin expressed with the above-mentioned account general 
formula (I), and a general formula (II), At least one sort of annular olefins chosen 
from the group which consists of an annular olefin expressed with a general 
formula (III) And for example, the transition-metals compound expressed with 
the (C) following general formula (IV), (D) (D-1) An organometallic compound, an 
organic (D-2) aluminum oxy compound, And (D-3) it can manufacture by 
copolymerizing under existence of the catalyst for olefin polymerization which 
consists of at least one sort of compounds chosen from the compound which 
reacts with a transition-metals compound (C) and forms an ion pair. 
[0073] Each component which forms hereafter the catalyst for olefin 
polymerization used by this invention is explained. 

((C) transition-metals compound) The transition-metals compound (C) used in 
this invention is expressed with the following general formula (IV). 



[0075] Among a formula, M shows the transition-metals atom (a lanthanoids is 
also contained in three groups) chosen from the 3-1 1th groups of a periodic 
table, is three to 9 group's (a lanthanoids is also contained in three groups) metal 
atom preferably, is a transition-metals atom more preferably chosen from three 
to 5 group, and nine groups, and is a transition-metals atom especially chosen 
from four groups or five groups preferably. Specifically it is a scandium, titanium, 
a zirconium, a hafnium, vanadium, niobium, a tantalum, cobalt, a rhodium, an 
yttrium, chromium, molybdenum, a tungsten, manganese, a rhenium, iron, a 
ruthenium, etc., is a scandium, titanium, a zirconium, a hafnium, vanadium, 
niobium, a tantalum, cobalt a rhodium, etc. preferably and is titanium, a 
zirconium, a hafnium, cobalt, a rhodium, vanadium, niobium, a tantalum etc. more 
preferably, and they are titanium, a zirconium and hafnium especially preferably. 
[0076] In addition, although having configurated is shown, N....M does not have to 
be made general even if it has configurated in this invention. A shows a nitrogen 
atom or the Lynn atom, and is a nitrogen atom preferably. In addition, in this 
invention, although association with A and Metal M is generally shown, A~M is 
included, also when the pyrrole radical is considering eta association as Metal M 
(when A is nitrogen). 

[0077] U is the carbon atom or the Lynn atom which shows the carbon atom (- 



[0074] 

[Formula 35] 




- (IV) 
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(R2) C=), nitrogen atom (- N=), or the Lynn atom (- P=) which has a substituent 
R2, and has a substituent R2 preferably, and is a carbon atom which has a 
substituent R2 still more preferably. Q is a carbon atom which shows the carbon 
atom (- (R3) C=), nitrogen atom (- N=), or the Lynn atom (- P=) which has a 
substituent R3, and has a substituent R3 preferably. 

[0078] S is a carbon atom which shows the carbon atom (- (R4) C=), nitrogen 
atom (- N=), or the Lynn atom (- P=) which has a substituent R4, and has a 
substituent R4 preferably. T is a carbon atom which shows the carbon atom (- 
(R5) C=), nitrogen atom (- N=), or the Lynn atom (- P=) which has a substituent 
R5, and has a substituent R5 preferably, m — the integer of 2-6 — desirable — 
the integer of 2-4 — 2 is shown still more preferably. 

[0079] Even if R1-R5 are mutually the same, they may differ from each other, 
and they show a hydrogen atom, a halogen atom, a hydrocarbon group, 
heterocyclic compound residue, an oxygen content radical, a nitrogen content 
radical, a boron content radical, a sulfur content radical, the Lynn content 
radical, a silicon content radical, a germanium content radical, or a tin content 
radical at the time of the transition-metals atom with which M is chosen from 
the 3-5th groups of a periodic table, and the 7-1 1th groups. 
[0080] At the time of the transition-metals atom with which M is chosen from 
the 6th group of a periodic table R1 A hydrogen atom, a halogen atom, an 
aliphatic hydrocarbon radical, an alicycle group hydrocarbon group, Heterocyclic 
compound residue, an oxygen content radical, a nitrogen content radical, a boron 
content radical, a sulfur content radical, the Lynn content radical, a silicon 
content radical, a germanium content radical, or a tin content radical is shown. 
R2-R5 A hydrogen atom, a halogen atom, a hydrocarbon group, heterocyclic 
compound residue, an oxygen content radical, a nitrogen content radical, a boron 
content radical, a sulfur content radical, the Lynn content radical, a silicon 
content radical, a germanium content radical, or a tin content radical is shown. 
[0081] A fluorine, chlorine, a bromine, and iodine are mentioned as a halogen 
atom. As a hydrocarbon group showing R1, specifically Methyl, ethyl, n-propyl, 
Isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, carbon atomic numbers, such 
as neopentyl one and n-hexyl, — 1-30 — desirable — the alkyl group; vinyl of 
the shape of a straight chain of 1-20, and the letter of branching — carbon 
atomic numbers, such as an allyl compound and isopropenyl, — 2-30 — 
desirable — the alkenyl radical; ethynyl of the shape of a straight chain of 2-20, 
and the letter of branching — a carbon atomic number, such as propargyl, — 2- 
30 — desirable — aliphatic hydrocarbon radicals, such as an alkynyl group of the 
shape of a straight chain of 2-20, and the letter of branching, — Cyclo propyl, 
cyclo butyl, cyclopentyl, cyclohexyl, Cycloheptyl one, cyclo octyl, cyclo nonyl, 
cyclodecyl, 2-methyl-cyclohexyl, carbon atomic numbers, such as 2-tert-buty|- 
cyclohexyl, norbornyl, and adamanthyl, — 3-30 — desirable — the cycloalkane 
radical; cyclopentadienyl of 3-20 — Alicycle group hydrocarbon groups, such as 
an annular unsaturated hydrocarbon radical of the carbon atomic numbers 5-30, 
such as indenyl and fluorenyl, Phenyl, benzyl, naphthyl, biphenylyl, terphenyl, 
phenan tolyl, carbon atomic numbers, such as anthryl, — 6-30 — aromatic 
hydrocarbon radicals, such as alkylation aryl groups, such as aryl group; tolyl of 
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are mentioned preferably. 

[0082] a hydrogen atom permutes the above-mentioned hydrocarbon group with 
a halogen — having — — as such a hydrocarbon group — the carbon 
atomic numbers 1-30, such as trifluoromethyl, pentafluorophenyl, and 
chlorophenyl, — the halogenated hydrocarbon radical of 1-20 is mentioned 
preferably. Moreover, the above-mentioned hydrocarbon group may be permuted 
by other hydrocarbon groups, and aryl group permutation alkyl groups, such as 
benzyl and cumyl, etc. are mentioned as such a hydrocarbon group, for example. 
[0083] The above-mentioned hydrocarbon group further again A heterocyclic 
compound residue; alkoxy group, An aryloxy radical, an ester group, a ether 
group, an acyl group, a carboxyl group, Oxygen content radicals, such as a cull 
BONATO radical, a hydroxy group, a peroxy group, and a carboxylic anhydride 
radical; The amino group, An imino group, an amide group, an imide radical, a 
hydrazino radical, a hydrazono group, a nitro group, A nitroso group, a cyano 
group, an iso cyano group, a cyanic-acid ester group, an amidino group, Nitrogen 
content radicals, such as that from which a diazo group and the amino group 
became ammonium salt; A borane diyl radical, Boron content radicals, such as a 
borane TORIIRU radical and a JIBORANIRU radical; A sulfhydryl group, A 
thioester radical, a dithio ester group, an alkylthio group, an aryl thio radical, A 
thioacyl radical, a thioether radical, a thiocyanate radical, an iso CHIAN acid 
ester group, A sulphone ester radical, a sulfonamide radical, a thio carboxyl 
group, a dithio carboxyl group, A sulfonic group, a sulfonyl group, a sulfinyl group, 
a sulfenyl radical, a sulfonate radical, Sulfur content radicals, such as a sulfinate 
group; you may permute by the Lynn content radicals, such as a phosphide 
radical, a phosphoryl group, a thio phosphoryl group, and a phosphato radical, the 
silicon content radical, the germanium content radical, or the tin content radical. 
[0084] Thus, although the hydrocarbon group may be permuted by an oxygen 
content radical, a nitrogen content radical, a boron content radical, a sulfur 
content radical, the Lynn content radical, the silicon content radical, the 
germanium content radical, the tin content radical, etc., it is desirable for the 
atomic group by which that radical is characterized not to couple substituents, 
such as an oxygen content radical, directly with N of a formula (I) in this case, 
among these — especially — the carbon atomic numbers 1-30 — desirable — 
the alkyl group; carbon atomic number of the shape of a straight chain of 1-20, 
and the letter of branching — 3-30 — desirable — the cycloalkane radical; 
carbon atomic numbers 6-30 of 3-20 — desirable — aryl group [ of 6-20 ]; — 
these aryl groups — a halogen atom — the carbon atomic numbers 1-30 — 
desirable — the alkyl group of 1-20, and the carbon atomic numbers 1-30 — 
desirable — the alkoxy group of 1-20 — the carbon atomic numbers 6-30 — 
the aryl group of 6-20, the carbon atomic numbers 6-30, the permutation aryl 
group that 1-5 substituents, such as an aryloxy radical of 6-20, permuted 
preferably are preferably desirable. 

[0085] Moreover, 3-30, and especially since an alpha olefin and not only annular 
olefin copolymerization activity but alpha olefin independent polymerization 
activity increases, the cycloalkane radical of 3-20 has preferably desirable 
carbon atomic numbers, such as cyclo propyl, cyclo butyl, cyclopentyl, 
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cyclohexyl, 2-tert-butyl-cyclohexyl, norbornyl, and adamanthyl. 
[0086] Specifically, the same thing as what was illustrated as a hydrocarbon 
group which shows the above R1 is mentioned as a hydrocarbon group showing 
R2-R5. Although such a hydrocarbon group may be permuted by an oxygen 
content radical, a nitrogen content radical, a boron content radical, a sulfur 
content radical, the Lynn content radical, the silicon content radical, the 
germanium content radical, the tin content radical, etc., it is desirable for the 
atomic group by which that radical is characterized not to couple substituents, 
such as an oxygen content radical, directly with U, Q, S and T of a formula (I), 
and the carbon atom in A in this case. 

[0087] among these — especially — the carbon atomic numbers 1-30 — 
desirable — the alkyl group; carbon atomic number of the shape of a straight 
chain of 1-20, and the letter of branching — 3-30 — desirable — the 
cycloalkane radical; carbon atomic numbers 6-30 of 3-20 — desirable — aryl 
group [ of 6-20 ]; — these aryl groups — a halogen atom — the carbon atomic 
numbers 1-30 — desirable — the alkyl group of 1-20, and the carbon atomic 
numbers 1-30 — desirable — the alkoxy group of 1-20 — the carbon atomic 
numbers 6-30 — the aryl group of 6-20, the carbon atomic numbers 6-30, the 
permutation aryl group that 1-5 substituents, such as an aryloxy radical of 6-20, 
permuted preferably are preferably desirable. 

[0088] R1-R5 can be connected mutually [ two or more pieces ] of these, and 
they can also form a ring. As such a ring, the radical by which the hydrogen atom 
on condensed ring radicals, such as the benzene ring, a naphthalene ring, an 
acenaphthene ring, and an indene ring, and said condensed ring radical was 
permuted by alkyl groups, such as methyl, ethyl, propyl, and butyl, for example is 
mentioned. Heterocyclic compound residue is an annular radical which contains 
1-5 hetero atoms in a radical, and O, N, S, P, and B are mentioned as a hetero 
atom, as a ring — for example, the monocycle of four to 7 membered-ring and 
many rings — the monocycle and many rings of five to 6 membered-ring are 
mentioned preferably, concrete — for example, such residue, such as residue of 
** sulfur compounds, such as residue of oxygenated compounds, such as 
residue of nitrogen-containing compounds, such as a pyrrole, a pyridine, a 
pyrimidine, a quinoline, and triazine, a furan, and a pyran, and a thiophene, — a 
carbon atomic number — 1-30 — the alkyl group of 1-20 and a carbon atomic 
number are preferably mentioned for 1-30, the radical that substituents, such as 
an alkoxy group of 1-20, permuted further preferably. 

[0089] An oxygen content radical is a radical which contains 1-5 oxygen atoms 
in a radical, and the above-mentioned heterocycle compound residue is not 
contained. Moreover, the radical which these atoms and oxygen atoms couple 
directly is not contained in an oxygen content radical, either, including a nitrogen 
atom, a sulfur atom, the Lynn atom, a halogen atom, or a silicon atom. An alkoxy 
group, an aryloxy radical, an ester group, a ether group, an acyl group, a carboxyl 
group, a cull BONATO radical, a hydroxy group, a peroxy group, a carboxylic 
anhydride radical, etc. are mentioned, and an alkoxy group, an aryloxy radical, an 
acetoxy radical, a carbonyl group, a hydroxy group, etc. are specifically as an 
oxygen content radical desirable. In addition, when an oxygen content radical 
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be in the range of 1-20 preferably. 

[0090] A nitrogen content radical is a radical which contains 1-5 nitrogen atoms 
in a radical, and the above-mentioned heterocycle compound residue is not 
contained. That from which the amino group, an imino group, an amide group, an 
imide radical, a hydrazino radical, a hydrazono group, a nitro group, a nitroso 
group, a cyano group, an iso cyano group, a cyanic-acid ester group, an amidino 
group, a diazo group, and the amino group became ammonium salt is specifically 
as a nitrogen content radical mentioned, and the amino group, an imino group, an 
amide group, an imide radical, a nitro group, and a cyano group are desirable. In 
addition, when a nitrogen content radical contains a carbon atom, it is desirable 
1-30, and for a carbon atomic number to be in the range of 1-20 preferably. 
[0091] A boron content radical is a radical which contains 1-5 boron atoms in a 
radical, and the above-mentioned heterocycle compound residue is not 
contained. Boron content radicals, such as a borane diyl radical, a borane 
TORIIRU radical, and a JIBORANIRU radical, are mentioned, and 1-30, the 
BORIRU radical that 1-2 hydrocarbon groups of 1-20 permuted preferably, or 
the borate radical permuted 1-3 pieces specifically as a boron content radical 
has a desirable carbon atomic number. When two or more hydrocarbon groups 
have permuted, even if each hydrocarbon is the same, it may differ. 
[0092] A sulfur content radical is a radical which contains 1-5 sulfur atoms in a 
radical, and the above-mentioned heterocycle compound residue is not 
contained. A sulfhydryl group, a thioester radical, a dithio ester group, an 
alkylthio group, an aryl thio radical, a thioacyl radical, a thioether radical, a 
thiocyanate radical, an iso CHIAN acid ester group, a sulphone ester radical, a 
sulfonamide radical, a thio carboxyl group, a dithio carboxyl group, a sulfonic 
group, a sulfonyl group, a sulfinyl group, a sulfenyl radical, a sulfonate radical, a 
sulfinate group, etc. are mentioned, and a sulfonate radical, a sulfinate group, an 
alkylthio group, and an aryl thio radical are specifically as a sulfur content radical 
desirable. In addition, when a sulfur content radical contains a carbon atom, it is 
desirable 1-30, and for a carbon atomic number to be in the range of 1-20 
preferably. 

[0093] The Lynn content radical is a radical which contains the Lynn atom of 1- 

5 in a radical, and the above-mentioned heterocycle compound residue is not 

contained. A phosphino radical, a phosphoryl group, a phospho CHIOIRU radical, 

a phosphono radical, etc. are specifically as a Lynn content radical mentioned. A 

silicon content radical is a radical which contains the silicon atom of 1-5 in a 

radical, for example, siloxy radicals, such as silyl radicals, such as a hydrocarbon 

permutation silyl radical, and a hydrocarbon permutation siloxy radical, are 

mentioned. Specifically, methyl silyl, dimethylsilyl, trimethylsilyl, ethyl silyl, diethyl 

silyl, triethyl silyl, diphenyl methyl silyl, triphenyl silyl, dimethylphenyl silyl, 

dimethyl-t-butylsilyl, dimethyl (pentafluorophenyl) silyl, etc. are mentioned. In 

these, methyl silyl, dimethylsilyl, trimethylsilyl, ethyl silyl, diethyl silyl, triethyl silyl, 

dimethylphenyl silyl, triphenyl silyl, etc. are desirable. Trimethylsilyl, triethyl silyl, 

triphenyl silyl, and dimethylphenyl silyl are especially desirable. Specifically, 

trimethylsiloxy etc. is mentioned as a hydrocarbon permutation siloxy radical. In 

addition, when a silicon content radical contains a carbon atom, it is desirable 1- 
m 
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[0094] As a germanium content radical and a tin content radical, what permuted 
the silicon of said silicon content radical by germanium and tin is mentioned. In 
addition, as for the above, an oxygen content radical, a nitrogen content radical, 
a sulfur content radical, a boron content radical, and the Lynn content radical, it 
is desirable that the atomic group by which the radical is characterized is the 
radical which is coupled directly with N of a formula (IV) and the carbon atom in 
U, Q, S, T, and A. 

[0095] Next, the example of R1-R5 which were explained above is explained 
more concretely. As an alkoxy group, among oxygen content radicals, methoxy 
and ethoxy #*n-propoxy, Isopropoxy, n-butoxy, iso butoxy, tert-butoxy, etc. as 
an aryloxy radical Phenoxy, 2, 6-dimethyl phenoxy, 2 and 4, 6-trimethyl phenoxy, 
etc. as an acyl group The formyl, acetyl, benzoyl, p-chloro benzoyl, p-methoxy 
BENSOIRU, etc. are preferably illustrated for acetyloxy, benzoyloxy one, 
methoxycarbonyl, phenoxy carbonyl, p-chloro phenoxy carbonyl, etc. as an ester 
group. 

[0096] As an amide group, an acetamide, N-methyl acetamide, N-methyl 
benzamide, etc. among nitrogen content radicals as an amino group Methylamino, 
dimethylamino, diethylamino, dipropylamino, Alkylamino radicals, such as 
dibutylamino and dicyclohexylamino; Phenylamino, An arylamino radical or alkyl 
arylamino radicals, such as diphenylamino, ditolylamino, dinaphthylamino, and 
methylphenylamino, etc. as an imide radical Aceto imide, bends imide, etc. are 
preferably illustrated for methylimino, ethylimino, propyl imino ** butyl imino ** 
phenylimino, etc. as an imino group. 

[0097] As an alkylthio group, among sulfur content radicals A methylthio, ethyl 
thio, etc. as an aryl thio radical Phenylthio, methyl phenylthio, NARUCHIRUCHIO, 
etc. as a thioester radical Acetyl thio, benzoyl thio, methylthio carbonyl, 
phenylthio carbonyl, etc. as a sulphone ester radical Sulfonic-acid methyl, 
sulfonic-acid ethyl, sulfonic-acid phenyl, etc. are preferably mentioned for a 
phenyl sulfonamide, N-methyl sulfonamide, N-methyl-p-toluenesulfonamide, etc. 
as a sulfonamide radical. 

[0098] As a sulfonate radical, methyl sulfonate, trifluoromethane sulfonate, 
Phenyl sulfonate, benzyl sulfonate, p-toluene sulfonate, Trimethyl benzene 
sulfonate, TORIISO butylbenzene sulfonate, p-chlorobenzene sulfonate, 
pentafluoro benzene sulfonate, etc. As a sulfinate group, methyl sulfinate, phenyl 
sulfinate, benzyl SURUFINETO, p-toluenesulfonate, trimethyl benzene sulfinate, 
pentafluoro benzene sulfinate, etc. are mentioned. 

[0099] As a phosphino radical, as a phosphoryl group, dimethylphosphino, 
diphenylphospino, etc. are mentioned, the methyl phosphoryl, the isopropyl 
phosphoryl, the phenyl phosphoryl, etc. are mentioned, methyl phospho CHIOIRU, 
isopropyl phospho CHIOIRU, phenyl phospho CHIOIRU, etc. are mentioned, and 
phosphoric ester radicals, such as phosphoric-acid dimethyl, phosphoric-acid 
diisopropyl, and phosphoric-acid diphenyl, a phosphoric-acid radical, etc. are 
mentioned as a phosphono radical as a phospho CHIOIRU radical among the 
Lynn content radicals. 

[0100] in addition, at the time of the transition-metals atom with which M is 
chosen from the 3-5th groups of a periodic table, and the 7-1 1th groups, R1-R5 
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residue, an oxygen content radical, At the time of the transition-metals atom 
with which it is a nitrogen content radical, a boron content radical, a sulfur 
content radical, a silicon content radical, a germanium content radical, or a tin 
content radical, and M is chosen from the 6th group of a periodic table R1 A 
hydrogen atom, a halogen atom, an aliphatic hydrocarbon radical, an alicycle 
group hydrocarbon group, Heterocyclic compound residue, an oxygen content 
radical, a nitrogen content radical, a boron content radical, a sulfur content 
radical, It is a silicon content radical, a germanium content radical, or a tin 
content radical, and R2-R5 are a hydrogen atom, a halogen atom, a hydrocarbon 
group, heterocyclic compound residue, an oxygen content radical, a nitrogen 
content radical, a boron content radical, a sulfur content radical, a silicon 
content radical, a germanium content radical, or a tin content radical. 
[0101] furthermore, at the time of the transition-metals atom with which M is 
chosen from the 3-5th groups of a periodic table, and the 7-1 1th groups, R1-R5 
A hydrogen atom, a halogen atom, a hydrocarbon group, heterocyclic compound 
residue, an oxygen content radical, At the time of the transition-metals atom 
with which it is desirable that they are especially a nitrogen content radical, a 
sulfur content radical, and a silicon content radical with an atom, and M is 
chosen from the 6th group of a periodic table R1 A hydrogen atom, a halogen 
atom, an aliphatic hydrocarbon radical, an alicycle group hydrocarbon group, It is 
desirable that it is heterocyclic compound residue, an oxygen content radical, a 
nitrogen content radical, a sulfur content radical, and a silicon content radical, 
and R2-R5 are especially a hydrogen atom, a halogen atom, a hydrocarbon 
group, heterocyclic compound residue, an oxygen content radical, a nitrogen 
content radical, a sulfur content radical, and a silicon content radical. 
[0102] As for especially R5, it is desirable that they are a hydrogen atom, a 
halogen atom, a hydrocarbon group, heterocyclic compound residue, a 
hydrocarbon permutation silyl radical, a hydrocarbon permutation siloxy radical, 
an alkoxy group, an alkylthio group, an aryloxy radical, an aryl thio radical, an acyl 
group, an ester group, a thioester radical, an amide group, the amino group, an 
imide radical, an imino group, a sulphone ester radical, a sulfonamide radical, a 
cyano group, a nitro group, or a hydroxy group, and it is desirable that they are a 
hydrogen atom, a halogen atom, a hydrocarbon group, and a hydrocarbon 
permutation silyl radical further in respect of activity. 
[0103] As a hydrocarbon group desirable as R5, methyl, ethyl, n-propyl, 
Isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, carbon atomic numbers, such 
as neopentyl one and n-hexyl, — 1-30 — desirable — the alkyl group; cyclo 
propyl of the shape of a straight chain of 1-20, and the letter of branching — 
carbon atomic numbers, such as cyclo butyl, cyclopentyl, cyclohexyl, and 
adamanthyl, — 3-30 — desirable — the cycloalkane radical; phenyl of 3-20 — 
carbon atomic numbers, such as benzyl, naphthyl, biphenylyl, and TORIFENIRIRU, 
— 6-30 — desirable — aryl group [ of 6-20 ]; — and these radicals — a carbon 
atomic number — 1-30 — desirable — the alkyl group of 1-20, or an alkoxy 
group — a carbon atomic number — 1-30 — the alkyl halide radical of 1-20 and 
a carbon atomic number are preferably mentioned for 6-30, the radical that 
substituents, such as the aryl group of 6-20 or an aryloxy radical, a halogen, a 
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[0104] As a hydrocarbon permutation silyl radical desirable as R5, methyl silyl, 
dimethylsilyl, trimethylsilyl, ethyl silyl, diethyl silyl, triethyl silyl, diphenyl methyl 
silyl, triphenyl silyl, dimethylphenyl silyl, dimethyl-t-butylsilyl, dimethyl 
(pentafluorophenyl) silyl, etc. are mentioned. Trimethylsilyl, triethyl phenyl silyl, 
diphenyl methyl silyl, iso phenyl silyl, dimethylphenyl silyl, dimethyht-butylsilyl, 
dimethyl (pentafluorophenyl) silyl, etc. are mentioned especially preferably. 
[0105] R1-R5 may form the hydrocarbon ring in which 2 or more of radicals of 
these and the radical which adjoins preferably connect with mutually, and 
contains different atoms, such as a fat ring, a ring, or a nitrogen atom, and these 
rings may have the substituent further. Moreover, a joint radical or single bond 
may be formed by one of 1 of R1-R5 which are contained in any one ligand 
radicals, and R1-R5 which are contained in other ligands radicals, and even if R1 
comrades, R2 comrades, R3 comrades, R4 comrades, and R5 comrades are 
mutually the same, they may differ. 

[0106] the number with which n fills the valence of M — it is — concrete — 0-5 
— desirable — 1-4 — it is the integer of 1-3 more preferably. X shows a 
hydrogen atom, a halogen atom, a hydrocarbon group, an oxygen content radical, 
a sulfur content radical, a nitrogen content radical, a boron content radical, an 
aluminum content radical, the Lynn content radical, a halogen content radical, 
heterocyclic compound residue, a silicon content radical, a germanium content 
radical, or a tin content radical. In addition, when n is two or more, even if 
mutually the same, you may differ. 

[0107] A fluorine, chlorine, a bromine, and iodine are mentioned as a halogen 
atom. As a hydrocarbon group, what was illustrated by said R1-R5, and the same 
thing are mentioned. Specifically Methyl, ethyl, propyl, butyl, hexyl, octyl, Alkyl 
groups, such as nonyl, dodecyl, and eye KOSHIRU; Cyclopentyl, Carbon atomic 
numbers, such as cyclohexyl, norbornyl, and adamanthyl, the cycloalkyl radical; 
vinyl of 3-30, Alkenyl radicals, such as propenyl and cyclohexenyl; Benzyl, 
phenylethyl, Arylated alkyl radicals, such as phenylpropyl; aryl groups, such as 
phenyl, totyl, dimethylphenyl, trimethyl phenyl, ethyl phenyl, propyl phenyl, 
biphenylyl, naphthyl, methyl naphthyl, anthryl, and phenan tolyl, etc. are 
mentioned. Moreover, halogenated hydrocarbon and the radical which at least 
one hydrogen of the hydrocarbon group of the carbon atomic numbers 1-20 
permuted by the halogen are also specifically contained in these hydrocarbon 
groups. 

[0108] The thing of 1-20 has [ among these ] a desirable carbon atomic number. 
As an oxygen content radical, what was illustrated by said R1-R5, the same 
thing, etc. are mentioned, and, specifically, aryl alkoxy group; acetoxy radical; 
carbonyl groups, such as aryloxy radical; phenyl methoxies, such as alkoxy group; 
phenoxies, such as hydroxy group; methoxy and ethoxy ** propoxy and butoxy 
one, methylphenoxy, dimethyl phenoxy, and naphthoxy one, and phenylethoxy, 
etc. are mentioned. 

[0109] As a sulfur content radical, what was illustrated by said R1-R5, the same 
thing, etc. are mentioned. Specifically Methyl sulfonate, trifluoromethane 
sulfonate, phenyl sulfonate, Benzyl sulfonate, p-toluene sulfonate, trimethyl 
benzene sulfonate, TORIISO butylbenzene sulfonate, p-chlorobenzene sulfonate, 
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Sulfinate group; alkylthio groups, such as phenyl sulfinate, benzyl SURUFINETO, 
p-toluenesulfonate, trimethyl benzene sulfinate, and pentafluoro benzene 
sulfinate; an aryl thio radical etc. is mentioned. 

[01 10] As a nitrogen content radical, what was illustrated by said R1-R5, the 
same thing, etc. are mentioned, and, specifically, an arylamino radical or alkyl 
arylamino radicals, such as alkylamino radical; phenylamino, such as amino- 
group; methylamino, dimethylamino, diethylamino, dipropylamino, dibutylamino, 
and dicyclohexylamino, diphenylamino, ditolylamino, dinaphthylamino, and 
methylphenylamino, etc. are mentioned. 

[01 1 1] Specifically, BR4 (R shows an aryl group, a halogen atom, etc. which may 
have hydrogen, an alkyl group, and a substituent.) etc. is mentioned as a boron 
content radical. Specifically, AIR4 (R shows an aryl group, a halogen atom, etc. 
which may have hydrogen, an alkyl group, and a substituent) etc. is mentioned 
as an aluminum content radical. Specifically, phosphite radical (phosphide 
radical); phosphonic acid radical; phosphinic acid radicals, such as thoria reel 
phosphine radical; methyl phosphite, such as trialkylphosphine radical; triphenyl 
phosphine, such as a trimethyl phosphine, tributyl phosphine, and trhcyclohexyl 
phosphine, and a tritolyl phosphine, ethylphosphite, and phenyl phosphite, etc. 
are mentioned as a Lynn content radical. 

[0112] Specifically, iodine content radicals, such as chlorine content radicals, 
such as fluorine content radicals, such as PF6 and BF4, and CI04, SbCI6, and 
104, etc. are mentioned as a halogen content radical. As heterocyclic compound 
residue, what was illustrated by said R1-R5, the same thing, etc. are mentioned. 
What was illustrated by said R1-R5, and the same thing are specifically 
mentioned as a silicon content radical. Specifically Phenyl silyl, diphenyl silyl, 
trimethylsilyl, triethyl silyl, TORIPURO pill silyl, tricyclohexyl silyl, triphenyl silyl, 
Methyl diphenyl silyl, tritolyl silyl, hydrocarbon permutation silyl radical [, such as 
trinaphthyl silyl, ]; — hydrocarbon permutation silyl ether group [, such as the 
trimethylsilyl ether, ]; — silicon permutation alkyl group [, such as 
trimethylsilylmethyl, ]; — silicon permutation aryl groups, such as trimethylsilyl 
phenyl, etc. are mentioned. 

[0113] As a germanium content radical, what was illustrated by said R1-R5, and 
the same thing are mentioned, and, specifically, the radical which permuted the 
silicon of said silicon content radical by germanium is mentioned. As a tin 
content radical, what was illustrated by said R1-R5, and the same thing are 
mentioned, and, specifically, the radical which permuted the silicon of said silicon 
content radical by tin is mentioned. 

[01 14] In addition, when n is two or more, it may join together mutually and two 
or more radicals which may differ even if two or more radicals shown by X are 
mutually the same, and are shown by X may form a ring. As X, a hydrogen atom, 
a halogen atom, a hydrocarbon group, an oxygen content radical, and a nitrogen 
content radical are desirable, and a hydrogen atom, a halogen atom, and a 
hydrocarbon group are more desirable. Although the concrete example of a 
transition-metals compound expressed with the above-mentioned general 
formula (IV) below is shown, it is not limited to these. 

[0115] In addition, in the following example, M is a transition-metals atom, for 
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Ta (V), Co (II), Co (III) and Rh (II), and Rh (III) and Rh (IV). Especially in these, Ti 
(IV), Zr (IV), and Hf (IV) are desirable. 

[0116] X shows alkyl groups, such as halogens, such as CI and Br, or methyl. 
Moreover, when there is two or more X, even if these are the same, they may 
differ, n is determined by the valence of Metal M. For example, when two sorts 
of mono-anion kinds have combined with the metal, at divalent metal, it is set to 
n= 1 in n= 0 and trivalent metal, and is set n= 3 with n= 2 and a pentavalent 
metal by the quadrivalent metal. For example, when a metal is Ti (IV), it is n= 2, 
and in the case of Zr (IV), it is n= 2, and, in Hf (IV), is n= 2. 
[0117] 

[Formula 36] 
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[0118] 

[Formula 37] 
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[0119] 
[Formula 38] 
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[0120] 

[Formula 39] 
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[0121] 

[Formula 40] 
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[0122] 

[Formula 41] 
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[0123] What transposed titanium to the hafnium or the zirconium in the following 
titanium compounds and these compounds as a more concrete compound as a 
transition-metals compound expressed with such an above-mentioned general 
formula (IV) can be illustrated. 
[0124] 

[Formula 42] 
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[0125] 

[Formula 43] 
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[0126] 

[Formula 44] 
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[0127] Moreover, although it is expressed with the above-mentioned general 
formula (IV) and the example of a compound in which M is transition-metals 
atom M' of the 6th group of a periodic table is shown below, it is not limited to 
these. 
[0128] 

[Formula 45] 
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[0129] Although it is expressed with such an above-mentioned general formula 
(IV) and the example of a transition-metals compound in which M is the 6th 
group's transition-metals atom is shown below, it is not limited to these. 
[0130] 
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[0131] In addition, during the above-mentioned instantiation, in an ethyl group 
and iPr, i-propyl group and tBu show tert-butyl and, as for Me, Ph shows [ a 
methyl group and Et ] a phenyl group. In the transition-metals compound 
expressed with the above-mentioned general formula (IV), m is 2 and there is a 
compound expressed with the following general formula (IV-a), for example as a 
compound which forms a joint radical or single bond by one of 1 of R1-R5 which 
are contained in the ligand of 1 radicals, and R1-R5 which are contained in other 
ligands radicals. 
[0132] 

[Formula 47] 
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L0133J M, A, Q, S f T, U, R1-R5, and X are synonymous with M, A, Q, S, T, U ( R1- 
R5 f and X in the above-mentioned general formula (IV) respectively among a 
formula (IV-a), and A' is synonymous with A. IT is the carbon atom or the Lynn 
atom which shows the carbon atom (-(R12) C=), nitrogen atom (-N=), or the 
Lynn atom (~P=) which has a substituent R12, and has a substituent R12 
preferably, and is a carbon atom which has a substituent R12 still more 
preferably. 

[0134] Q' is a carbon atom which shows the carbon atom (- (R13) C=), nitrogen 
atom (- N=), or the Lynn atom (- P=) which has a substituent R13 f and has a 
substituent R13 preferably. S' is a carbon atom which shows the carbon atom (- 
(R14) C=), nitrogen atom (- N=), or the Lynn atom (- P=) which has a 
substituent R14, and has a substituent R14 preferably. T is a carbon atom which 
shows the carbon atom (- (R15) C=), nitrogen atom (- N=), or the Lynn atom (- 
P=) which has a substituent R15, and has a substituent R15 preferably. 
[0135] You may differ, even if R11-R15 are mutually the same, and R1 1 is 
synonymous with R1, and R12-R15 are synonymous with R2-R5. Moreover, you 
may differ, even if R1-R5, and R11-R15 are mutually the same, and 2 or more of 
R1-R5, and R11-R15 radicals and the radical which adjoins preferably may form 
the hydrocarbon ring which connects mutually and contains different atoms, 
such as an aliphatic series ring, an aromatic series ring, or a nitrogen atom. 
[0136] Y is the joint radical or single bond formed by at least one radical chosen 
from R1-R5, and at least one radical chosen from R11-R15. As a joint radical 
shown by Y, oxygen, sulfur, carbon, nitrogen, Lynn, silicon, The radical containing 
at least one sort of atoms chosen from a selenium, tin, boron, etc. is mentioned. 
Specifically Chalcogen atom content radical;-NH(s)[, such as -0-, -S- and - 
Se- ]-, - Nitrogen, such as N(CH3)2- -PH- and -P(CH3)2- or Lynn atom 
content radical;-CH2-, Carbon atomic numbers, such as CH2-CH2- and -C 
(CH3)2-, - The hydrocarbon-group; benzene of 1-20, as for carbon atomic 
numbers, such as naphthalene and an anthracene, 6-20 are annular — an 
unsaturated hydrocarbon residue; pyridine — The carbon atomic number 
containing hetero atoms, such as a quinoline, a thiophene, and a furan, 
heterocyclic compound residue;-SiH2- of 3-20, - Boron atom content radicals, 
such as tin atom content radical;-BHs[, such as silicon atom content radicals 
such as Si(CH3)2- -SnH2- and -Sn(CH3)2- ]-, -B(CH3)- and -BF- etc. are 
mentioned. 

[0137] Moreover, as a transition-metals compound which forms a joint radical or 
single bond by R1 and R1 1 among the compounds expressed with a general 
formula (IV-a), there is a transition-metals compound expressed with the 
following general formula (IV-b). 




[0138] 

[Formula 48] 
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[0139] M, A, Q, S, T, U, R2-R5, and X among a formula (IV-b) respectively — 
the above — a general formula — ( — IV — ) — inside — M — A — Q — S — 
T — U — R — two - R — five — and — X — synonymous — A — ' — Q — ' 

— S — ' — T — ' — U — ' — and — R — 12 - R — 15 — respectively — a 
general formula (IV-a) — inside — A — ' — Q — ' — S — ' — T — ' — U — ' 

— and — R — 12 - R — 15 — being synonymous . You may differ, even if R2- 
R5, and R12-R15 are mutually the same, and 2 or more of R2-R5, and R12-R15 
radicals and the radical which adjoins preferably may form the hydrocarbon ring 
which connects mutually and contains different atoms, such as an aliphatic 
series ring, an aromatic series ring, or a nitrogen atom. 

[0140] a general formula (IV-b) — setting — R4 or R14 — at least — on the 
other hand — especially, it is desirable that both are a halogen atom, a 
hydrocarbon group, heterocyclic compound residue, an oxygen content radical, a 
nitrogen content radical, a boron content radical, a sulfur content radical, the 
Lynn content radical, a silicon content radical, a germanium content radical, or a 
tin content radical, n is a number which fills the valence of M. 
[0141] Especially as X, the hydrocarbon group or sulfonate radical of 1-20 has a 
halogen atom and a desirable carbon atomic number. When n is two or more, the 
ring which two or more X connects mutually and forms may be an aromatic 
series ring, or may be an aliphatic series ring. Although Y' is synonymous with Y 
in the above-mentioned general formula (IV-a), when it is a hydrocarbon group, it 
is a radical which consists of three or more carbon atoms. As for these joint 
radical Y\ a principal chain has preferably the structure which consisted of four 
or more pieces [ ten or less ] preferably especially four or more pieces [ 20 or 
less ] three or more atoms. In addition, these joint radicals may have the 
substituent. 

[0142] As a divalent joint radical (Y'X specifically Chalcogen atom;-NH(s)[, such 
as -O- -S- and -Se- ]- - Nitrogen, such as N(CH3)- -PH-, and -P(CH3)-, or 
Lynn atom content radical;-SiH2-, - Silicon atom content radicals, such as Si 
(CH3)2-; boron atom content radicals, such as tin atom content radical;-BHs[, 
such as -SnH2- and -Sn(CH3)2- ]- -B(CH3)-, and -BF-, etc. are mentioned. 
As a hydrocarbon group, carbon atomic numbers, such as -(CH2) 4-, -(CH2)5- 
and -(CH2)6- the saturated hydrocarbon radical of 3-20, Cycloalkane radicals, 
such as a cyclohexylidene radical and a cyclo hexylene radical, A part of these 
saturated hydrocarbon radicals 1-10 hydrocarbon groups, a fluorine, Halogens, 
such as chlorine and a bromine, oxygen, sulfur, nitrogen, Lynn, silicon, a selenium, 
The radical permuted with hetero atoms, such as tin and boron, benzene, 
naphthalene, The carbon atomic number in which carbon atomic numbers, such 
as an anthracene, contain hetero atoms, such as residue of the cyclic 
hydrocarbon of 6-20, a pyridine, a quinoline, a thiophene, and a furan, is 
mentioned for the residue of the ring compound of 3-20 etc. 
[0143] Although the concrete example of a transition-metals compound 
expressed with the above-mentioned general formula (IV-b) below is shown, it is 
not limited to these. 



[0144] 

[Formula 49] 
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[0145] In addition, Me shows a methyl group during the above-mentioned 
instantiation, and Ph shows a phenyl group. In this invention, the transition- 
metals compound which transposed the titanium metal to metals other than 
titanium, such as a zirconium and a hafnium, can also be used in the above 
compounds. Although such a manufacture approach especially of a transition- 
metals compound (C) is not limited, it makes the compound (ligand precursor) 
which serves as a ligand, for example when a transition-metals compound (C) is 
compounded, and transition-metals content compounds, such as a compound 
expressed with MXk (M and X are synonymous with M and X in the above- 
mentioned general formula (IV), and k is a number which fills the valence of M.), 
react. 

[0146] When the ligand which constitutes a transition-metals compound (C) is 
specifically a pyrrole ARUDO imine ligand, The compound (ligand precursor) 
which serves as a pyrrole ARUDO imine ligand when a transition-metals 
compound (C) is compounded The primary amine compound expressed with 
formula R1-NH(s)2, such as an acyl pyrroles compound, and an aniline 
compound, an alkylamine compound, (however, R1 is synonymous with R1 in the 
above-mentioned general formula (IV).) It is obtained by making it react. An acyl 
pyrroles compound and a primary amine compound are dissolved in a solvent, 
and subsequently, if it is reflux conditions and the obtained solution is agitated 
frnm * room tftmnp.r^turR for ahnnt 1 to 4ft hnur.<s mnrft <;nftr.ifir.pillv a 
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corresponding ligand precursor will be obtained with good yield. Although a thing 
general to such a reaction can be used as a solvent used here, hydrocarbon 
solvents, such as alcoholic solvents, such as a methanol and ethanol, or toluene, 
are desirable especially. 

[0147] Moreover, when the ligand which constitutes a transition-metals 
compound (C) is a FOSUHORUARUDO imine ligand the acyl FOSU hole 
compound (Angew Chem 1994 and 106 (11) — ) obtained because a ligand 
precursor formylates for example, a halogenation FOSU hole They are an aniline 
compound or R1-NH2 (however, R1 is synonymous with R1 in the above- 
mentioned general formula (IV).) with the above-mentioned approach about an 
approach given in 1214. It can obtain by making it react. 

[0148] U in the above-mentioned general formula (IV) like a pyrazole ARUDO 
imine is a carbon atom, A is a nitrogen atom or the Lynn atom, and as well as 
the above when 5 membered-ring heterocycle compound which has at least one 
or more nitrogen atoms or the Lynn atoms in Q, S, and T is a ligand, a ligand 
precursor can be compounded by performing alpha-formylation and imino **. 
[0149] When U in the above-mentioned general formula (IV) compounds the 
ligand precursor which is a nitrogen atom, this ligand precursor can be obtained 
by making it react with 5 membered-ring hetero compound which has hydrogen 
in a pyrrole, Indore, a FOSU hole, and an alpha position like a pyrazole, and the 
diazonium compound compounded from aniline or an alkylamine compound. A 
corresponding ligand will be obtained, if both start compounds are dissolved in a 
solvent and the obtained solution is specifically agitated under reflux from 0 
degree C for about 1 to 48 hours. As a solvent, aqueous intermediation is 
desirable. 

[0150] A diazonium compound is underwater and is obtained by making the 1st 
class aniline and an amines compound react with a sodium nitrite, nitrous-acid 
alkyl, etc. and strong acid, such as a hydrochloric acid. In case a ligand precursor 
is compounded, the acid catalyst of formic acid, an acetic acid, toluenesulfonic 
acid, etc. may be used as a catalyst. Moreover, if molecular sieves, magnesium 
sulfate, or a sodium sulfate is used or it dehydrates by Dean SHUTAKU as a 
dehydrating agent, it is effective for reaction advance. 

[0151] Next, a corresponding transition-metals compound is compoundable by 
making the ligand precursor obtained in this way react with a transition-metals 
content compound. The compound ligand precursor can specifically be dissolved 
in a solvent, and a corresponding transition-metals compound can be 
compounded by carrying out the direct reaction of the transition-metals content 
compound. Moreover, a ligand precursor may be contacted to a base if needed, a 
salt may be prepared, it may mix with metallic compounds, such as a metal 
halogenide and a metal alkyl ghost, under low temperature, and you may agitate 
under a room temperature or reflux conditions from -78 degrees C for about 1 to 
48 hours. 

[0152] Although an ordinary thing can be used for such a reaction as a solvent, 
hydrocarbon solvents, such as polar solvents, such as the ether and a 
tetrahydrofuran (THF), and toluene, etc. are used preferably especially. 
Moreover, as a base used in case a salt is prepared, although organic bases, 



JP f 2002-332312,A 



43/67 s<— v? 



sucn as metai salts, sucn as soaium salt, sucn as ntnium salt, sucn as n-outyi 
lithium, and sodium hydride, and triethylamine, a pyridine, are desirable, it is not 
this limitation. 

[0153] Furthermore, it is also possible to exchange the metal M in the compound 
transition-metals compound for another transition metals with a conventional 
method. Moreover, when it is H any of R1-R5 they are, for example, substituents 
other than H can be introduced in the phase of composite arbitration, the above 
transition-metals compounds (C) are independent one sort — or two or more 
sorts are combined and it is used. Moreover, it can also use combining the well- 
known transition-metals compound which consists of a ligand containing hetero 
atoms, such as transition-metals compounds other than the above-mentioned 
transition-metals compound (C), for example, nitrogen, oxygen, sulfur, boron, or 
Lynn. 

[0154] Moreover, in addition to the above-mentioned transition-metals 

compound (C), the titanium catalyst component which uses magnesium, titanium, 

and a halogen as an indispensable component can be used. 

(Other transition-metals compounds) As transition-metals compounds other 

than the above-mentioned transition-metals compound (C), although the 

following transition-metals compounds can be used, specifically, it is not this 

limitation. 

[0155] (c-1) The transition-metals imide compound expressed with the following 
general formula (IV-c) [0156] 
[Formula 50] 



[0157] Among a formula, M shows the transition-metals atom chosen from the 
8-1 0th groups of the periodic table, and is nickel, palladium, or platinum 
preferably. Even if R31-R34 are mutually the same, they may differ from each 
other, and they show the hydrocarbon group permuted by the substituent 
containing at least one sort of atoms chosen from the hydrocarbon group of the 
carbon atomic numbers 1-50, the halogenated hydrocarbon radical of the carbon 
atomic numbers 1-50, a hydrocarbon permutation silyl radical or nitrogen, 
oxygen, Lynn, sulfur, and silicon. 

[0158] The radical preferably adjoined of [ two or more ] these may connect 
mutually the radical expressed with R31-R34, and it may form the ring, q shows 
the integer of 0-4. X shows the hydrocarbon group of a hydrogen atom, a 
halogen atom, and the carbon atomic numbers 1-20, the halogenated 
hydrocarbon radical of the carbon atomic numbers 1-20, an oxygen content 
radical, a sulfur content radical, a silicon content radical, or a nitrogen content 
radical, and even if two or more radicals shown by X when q is two or more are 
mutually the same, they may differ. 

[0159] (c-2) The transition-metals amide compound expressed with the following 
general formula (IV-d) [0160] 
[Formula 51] 
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[0161] Among a formula, M shows the transition-metals atom chosen from the 
3~6th groups of the periodic table, and it is desirable that they are titanium, a 
zirconium, or a hafnium. Even if R' and R" are mutually the same, they may differ 
from each other, and they show the substituent which has at least one sort of 
atoms chosen from a hydrogen atom, the hydrocarbon group of the carbon 
atomic numbers 1-50, the halogenated hydrocarbon radical of the carbon atomic 
numbers 1-50, a hydrocarbon permutation silyl radical or nitrogen, oxygen, Lynn, 
sulfur, and silicon. 

[0162] m is the integer of 0-2. n is the integer of 1-5. The atom chosen from the 
13-1 6th groups of a periodic table is shown, boron, carbon, nitrogen, oxygen, 
silicon, Lynn, sulfur, germanium, a selenium, tin, etc. are specifically mentioned, 
and, as for A, it is desirable that they are carbon or silicon. When n is two or 
more, even if two or more A is mutually the same, it may differ. 
[0163] E is a substituent which has at least one sort of atoms chosen from 
carbon, hydrogen, oxygen, a halogen, nitrogen, sulfur, Lynn, boron, and silicon. 
When m is 2, even if two E is mutually the same, it may differ, or it may be 
connected mutually, and may form the ring, p is the integer of 0-4. 
[0164] As for X, the hydrocarbon group of 1-20 and a carbon atomic number 
show [ a hydrogen atom, a halogen atom, and a carbon atomic number ] the 
halogenated hydrocarbon radical, the oxygen content radical, the sulfur content 
radical, silicon content radical, or nitrogen content radical of 1-20. In addition, 
when p is two or more, even if two or more radicals shown by X are mutually the 
same, they may differ. As for X, it is [ among these ] desirable that a halogen 
atom and a carbon atomic number are the hydrocarbon groups or sulfonate 
radicals of 1-20. 

[0165] (c-3) The transition-metals JIFENOKISHI compound expressed with the 
following general formula (IV-e) [0166] 
[Formula 52] 



[0167] M shows among a formula the transition-metals atom chosen from the 3- 
1 1th groups of a periodic table, I and m are the integers of 0 or 1, respectively, A 
and A' is a hydrocarbon group with the substituent containing the hydrocarbon 
group of the carbon atomic numbers 1-50, the halogenated hydrocarbon of the 
carbon atomic numbers 1-50 or oxygen, sulfur, or silicon, or the halogenated 
hydrocarbon radical of the carbon atomic numbers 1-50, and even if A and A' is 
the same, they may differ. 

[0168] B is the hydrocarbon group of the carbon atomic numbers 1-50, the 
halogenated hydrocarbon radical of the carbon atomic numbers 1-50, the radical 
expressed with R1R2Z, oxygen, or sulfur, R1 and R2 are the hydrocarbon groups 
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carbon atomic numbers 1-20, or at least one hetero atom, and Z shows carbon, 
nitrogen, sulfur, Lynn, or silicon here. 

[0169] p is a number which fills the valence of M. X shows the hydrocarbon 
group of a hydrogen atom, a halogen atom, and the carbon atomic numbers 1-20, 
the halogenated hydrocarbon radical of the carbon atomic numbers 1-20, an 
oxygen content radical, a sulfur content radical, a silicon content radical, or a 
nitrogen content radical, even if two or more radicals shown by X when p is two 
or more are mutually the same, you may differ, or it may join together mutually, 
and a ring may be formed. 

[0170] (c-4) The transition-metals compound containing the ligand which has a 
cyclopentadienyl frame containing at least one hetero atom expressed with the 
following type (IV-f) [0171] 
[Formula 53] 



[0172] M shows among a formula the transition-metals atom chosen from the 3- 
1 1th groups of a periodic table. X shows the atom chosen from a periodic table 
13th, 14, and 15 groups, and at least one of X is except carbon, a shows 0 or 1. 
Even if R is mutually the same, it may differ, it shows the hydrocarbon group 
which has a substituent containing at least one sort of atoms which show a 
hydrogen atom, a halogen atom, a hydrocarbon group, a halogenated hydrocarbon 
radical, and a hydrocarbon-group permutation silyl radical, or are chosen from 
nitrogen, oxygen, Lynn, sulfur, and silicon, and two or more R may connect it 
mutually, and it may form the ring. 

[0173] b is the integer of 1-4, when b is two or more, you may differ, even if a 
** K(R) a) 5-X5] radical is the same, and R may be constructing the bridge 
further, c is a number which fills the valence of M. Y shows the hydrocarbon 
group of a hydrogen atom, a halogen atom, and the carbon atomic numbers 1-20, 
the halogenated hydrocarbon radical of the carbon atomic numbers 1-20, an 
oxygen content radical, a sulfur content radical, a silicon content radical, or a 
nitrogen content radical. 

[0174] When c is two or more, it may join together mutually and two or more 
radicals which may differ even if two or more radicals shown by Y are mutually 
the same, and are shown by Y may form a ring. 

(c-5) General formula RB(Pz)3MXn M shows a periodic table 3-11 group 
transition-metals compound among the transition-metals compound type 
expressed. R shows the hydrocarbon group of a hydrogen atom and the carbon 
atomic numbers 1-20, or the halogenated hydrocarbon radical of the carbon 
atomic numbers 1-20. 

[0175] Pz shows a PIRAZOIRU radical or a permutation PIRAZOIRU radical, n is 
a number which fills the valence of M. X shows the hydrocarbon group of a 
hydrogen atom, a halogen atom, and the carbon atomic numbers 1-20, the 
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halogenated hydrocarbon radical ot the carbon atomic numbers 1-ZU, an oxygen 
content radical, a sulfur content radical, a silicon content radical, or a nitrogen 
content radical. When n is two or more, even if mutually the same, you may 
differ, or it may join together mutually, and two or more radicals shown by X may 
form a ring. 

[0176] (c-6) The transition-metals compound shown by the following formula 
(IV-g) [0177] 
[Formula 54] 

\ ' 



/\<7 (IV-g) 



R* B R 



[0178] It is the atom which may differ among the formula even if Y1 and Y3 are 
mutually the same, and is chosen from the 15th group of a periodic table, and Y2 
is an atom chosen from the 16th group of a periodic table. Even if R41-R48 are 
mutually the same, they may differ from each other, they show the hydrocarbon 
group of a hydrogen atom, a halogen atom, and the carbon atomic numbers 1-20, 
the halogenated hydrocarbon radical of the carbon atomic numbers 1-20, an 
oxygen content radical, a sulfur content radical, or a silicon content radical, and 
among these, two or more pieces may connect them mutually, and they may 
form the ring. 

[0179] (c-7) The compound of the compound expressed with the following 
general formula (IV-h), and the transition-metals atom chosen from the 8-1 0th 
groups of a periodic table [0180] 
[Formula 55] 

R V ! ,N — R 52 
R <w N — R 54 

[0181] Among a formula, even if R51-R54 are mutually the same, they may differ 
from each other, and they are the hydrocarbon group of a hydrogen atom, a 
HAROGE atom, and the carbon atomic numbers 1-20, or the halogenated 
hydrocarbon radical of the carbon atomic numbers 1-20, and among these, two 
or more pieces may connect them mutually and they may form the ring. 
(c-8) The transition-metals compound shown by the following formula (IV-i) 
[0182] 



[Formula 56] 




... (iv-i) 

[0183] M shows among a formula the transition-metals atom chosen from the 3- 
1 1th groups of a periodic table, m is the integer of 0-3, n is the integer of 0 or 1, 
p is the integer of 1-3, and q is a number which fills the valence of M. 
[0184] Even if R61-R68 are mutually the same, they may differ from each other, 
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they may show the hydrocarbon group of a hydrogen atom, a halogen atom, and 
the carbon atomic numbers 1-20, the halogenated hydrocarbon radical of the 
carbon atomic numbers 1-20, an oxygen content radical, a sulfur content radical, 
a silicon content radical, or a nitrogen content radical, may connect it mutually 
[ two or more pieces ] of these, and may form the ring. It may join together 
mutually and two or more radicals which X shows the hydrocarbon group of a 
hydrogen atom, a halogen atom, and the carbon atomic numbers 1-20, the 
halogenated hydrocarbon radical of the carbon atomic numbers 1-20, an oxygen 
content radical, a sulfur content radical, a silicon content radical, or a nitrogen 
content radical, may differ even if two or more radicals shown by X when q is 
two or more are mutually the same, or are shown by X may form a ring. 
[0185] Y is a radical which constructs a bridge in the BORATA benzene ring, and 
shows carbon, silicon, or germanium. A shows the atom chosen from a periodic 
table 14th, 15, or 16 groups. 

(c-9) The transition-metals compound expressed with the following general 
formula (IV-j) [0186] 
[Formula 57] 



[0187] M shows among a formula the transition-metals atom chosen from the 3- 
1 1th groups of a periodic table, m shows the integer of 1-3. A shows an oxygen 
atom, a sulfur atom, a selenium atom, or the nitrogen atom that has a 
substituent R77. You may differ, even if R71-R77 are mutually the same. A 
hydrogen atom, A halogen atom, a hydrocarbon group, heterocyclic compound 
residue, an oxygen content radical, a nitrogen content radical, A boron content 
radical, a sulfur content radical, the Lynn content radical, a silicon content 
radical, a germanium content radical, or a tin content radical is shown. At the 
time or more of m= 2, among R71-R77 which two or more pieces may connect 
among these, and may form a ring, and are contained in one ligand One radical, 
One of R71-R77 which are contained in other ligands radicals may be combined, 
and even if R71 comrades, R72 comrades, R73 comrades, R74 comrades, R75 
comrades, R76 comrades, and R77 comrades are mutually the same, they may 
differ. 

[0188] n is an integer with which the valence of M is filled. X shows a hydrogen 
atom, a halogen atom, a hydrocarbon group, an oxygen content radical, a sulfur 
content radical, a nitrogen content radical, a boron content radical, an aluminum 
content radical, the Lynn content radical, a halogen content radical, heterocyclic 
compound residue, a silicon content radical, a germanium content radical, or a tin 
content radical, and when n is two or more, two or more radicals shown by X 
may be mutually the same, or may differ. 

[0189] Moreover, it may join together mutually and two or more radicals shown 
by X may form a ring. 
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^c-iu; K shows aliphatic hydrocarbon residue among the vanadium compound 
type expressed with transition-metals compound (c-11) VO(OR) nX3~n 
containing the ligand which has a cyclopentadienyl frame. X shows a halogen 
atom. 

[0190] n is 0< n<=3. 

(D-1) As an organometallic compound used if needed by this invention (D-1), the 
organometallic compound specifically chosen from following periodic-table the 
1st and 2 groups and, and the 12th and 13 groups is used (organometallic 
compound). 
[0191] 

(D-1 a) general formula Organoaluminium compound expressed with RamAI(ORb) 
nHpXq (even when the inside of a formula, and Ra and Rb are mutually the same 

— differing — **** — a carbon atomic number — 1-15 — the hydrocarbon 
group of 1-4 is shown preferably, X shows a halogen atom, 0<=p<3 and q of 
0<=n<3 and p are [ 0< m<=3 and n ] the number of 0<=q<3, and m is 
m+n+p+q=3.). 

[0192] (D-1b) general formula ** alkylation object of the 1st group metal of a 
periodic table and aluminum which are expressed with M2AIRa4 (the inside of a 
formula, and M2 — Li, Na, or K — being shown — Ra — a carbon atomic 
number — 1-15 — the hydrocarbon group of 1-4 is shown preferably.). 
(D-1c) general formula Dialkyl compound of the 2nd group of the periodic table 
to whom it is expressed with RaRbM3 (even when the inside of a formula, and Ra 
and Rb are mutually the same — differing — **** — a carbon atomic number - 

- 1-15 — the hydrocarbon group of 1-4 is shown preferably, and M3 is Mg, Zn, 
or Cd.), or the 12th group metal. 

[0193] The following compounds etc. can be illustrated as an organoaluminium 
compound which belongs above (D-1 a). 

General formula RamAI(ORb) 3- m (Ra and Rb among a formula) even when it is 
mutually the same — differing — **** — a carbon atomic number — 1-15 — 
the hydrocarbon group of 1-4 is shown preferably, and m is the number of 
1.5<=m<=3 preferably, organoaluminium compound and general formula 
RamAIX3-m (the hydrocarbon group of 1-4 is shown preferably, X shows a 
halogen atom, and m is 0< m<3 preferably, the inside of a formula, and Ra — a 
carbon atomic number — 1-15 — ) expressed The organoaluminium compound, 
general formula RamAIH3-m (among a formula) which are expressed Ra — a 
carbon atomic number — 1-15 — the hydrocarbon group of 1-4 is shown 
preferably, and m is 2<=m<3 preferably. The organoaluminium compound, general 
formula RamAI(ORb) nXq (Ra and Rb among a formula) which are expressed 
even when it is mutually the same — differing — **** — a carbon atomic 
number — 1-15 — the hydrocarbon group of 1-4 is shown preferably, X shows a 
halogen atom, 0<=n<3 and q of 0< m<=3 and n are the number of 0<=q<3, and m 
is m+n+q=3. The organoaluminium compound expressed. 

[0194] More specifically as an organoaluminium compound belonging to (D-1 a) 
Trimethylaluminum, Triethylaluminum, Tori n-butyl aluminum, TORIPURO pill 
aluminum, Tripentylaluminium, trihexyl aluminium, trioctyl aluminum, Tori n~ 
alkylaluminum, such as tridecyl aluminium; Triisopropyl aluminum, 
Triisobutylaluminum, Tori sec-butyl aluminum, Tori tert-butyl aluminum, Tori 2- 
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metnyiDutyi aluminum, i on j-metnyioutyi aluminum, i on z-metnyi pentyi 
aluminum, Tori 3-methyl pentyi aluminum, Tori 4-methyl pentyi aluminum, Tori 2- 
methyl hexyl aluminum, Tori branched chain alkylaluminum, such as Tori 3- 
methyl hexyl aluminum and Tori 2-ethylhexyl aluminum; Tricyclohexyl aluminum, 
Tricyclo alkylaluminum, such as tricyclo octyl aluminum; Triphenyl aluminum, 
Thoria reel aluminum, such as tritolyl aluminum; dialkyl aluminum hydride;(i- 
C4H9) xAly(C5H10) z, such as a diisobutyl aluminum hydride (among a formula, x, 
and y and z are positive numbers and are z>=2x.) etc. — trialkenylaluminium; 
isobutyl aluminum methoxides, such as TORIISO prenyl aluminum expressed, — 
Alkylaluminum alkoxides, such as isobutyl aluminum ethoxide and isobutyl 
aluminum isopropoxide; A dimethyl aluminum methoxide, Dialkyl aluminum 
alkoxides, such as diethyl aluminum ethoxide and dibutyl aluminum butoxide; 
Ethyl aluminum sesquiethoxide, Alkylaluminum sesquialkoxides, such as butyl 
aluminum sesquibutoxide; The alkylaluminum; diethyl aluminum phenoxide which 
has the average presentation expressed with Ra2.5aluminum (ORb)0.5 etc. and 
by which alkoxy ** was carried out partially, Diethyl aluminum (2, 6-G t-butyl-4- 
methyl phenoxide), An ethyl aluminum screw (2, 6-G t-buty|-4-methyl 
phenoxide), Diisobutyl aluminum (2, 6-G t-butyH4-methyl phenoxide), Dialkyl 
aluminum ARIROKISHIDO, such as an isobutyl aluminum screw (2, 6-G t-butyl- 
4-methyl phenoxide); Dimethyl aluminum chloride, A diethylaluminium chloride, 
dibutyl aluminum chloride, diethyl aluminum bromide, Dialkyl aluminum halide, 
such as diisobutyl aluminum chloride; Ethylaluminium sesquichloride, 
Alkylaluminium sesquihalide, such as butyl aluminum sesquichloride and 
ethylaluminiumsesquibromide; Ethyl aluminum dichloride, propyl aluminum 
dichloride and butyl aluminum — a jib — the alkylaluminum; diethyl aluminum 
hydride halogenated partially [ alkylaluminum dihalide, such as ROMIDO, etc. ] — 
Dialkylaluminium hydrides, such as a dibutyl aluminum hydride; An ethyl aluminum 
dihydrido, Alkylaluminum hydrogenated partially [ others, such as alkylaluminum 
dihydridos, such as a propyl aluminum dihydrido, ]; Ethyl aluminum ethoxy 
chloride, The alkylaluminum which alkoxy-**(ed) and was halogenated partially 
[ butyl aluminum butoxy chloride, ethyl aluminum ethoxy bromide, etc. ] can be 
mentioned. 

[0195] Moreover (D~1a), the organoaluminium compound which could also use 
the similar compound, for example, two or more aluminium compounds combined 
through the nitrogen atom can be mentioned. Specifically, 2(C2H5) AIN(C2H5) 
aluminum (C2H5)2 etc. can be mentioned as such a compound. As a compound 
which belongs above (D~1b), LiAl (C2H5)4, LiAl (C7H15)4, etc. can be mentioned. 

[0196] Moreover, in addition to this as an organometallic compound (B-1), methyl 
lithium, an ethyl lithium, a propyl lithium, butyl lithium, methyl magnesium 
bromide, methyl magnesium chloride, ethyl magnesium bromide, ethyl magnesium 
chloride, propyl magnesium bromide, propyl magnesium chloride, butyl magnesium 
bromide, butyl magnesium chloride, dimethyl magnesium, diethyl magnesium, 
dibutyl magnesium, butyl ethyl magnesium, etc. can also be used. 
[0197] Moreover, combination with a compound with which the above-mentioned 
organoaluminium compound is formed within a polymerization system, for 
example, aluminum halide, and alkyl lithium, or the combination of aluminum 
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nanae ana aiKyi magnesium can aiso oe usea. 

(D-1) In an organometallic compound, an organoaluminium compound is desirable. 

The above (D-1) organometallic compounds are one-sort independent, or are 
combined two or more sorts and used. 

[0198] (D-2) The organic aluminum oxy compound used if needed by this 
invention (D-2) may be an organic aluminum oxy compound of benzene 
insolubility which may be well-known aluminoxane and is conventionally 
illustrated by JP,2~78687,A (organic aluminum oxy compound). 
[01 99] Conventionally, well-known aluminoxane can be manufactured by the 
following approaches, and is usually obtained as a solution of a hydrocarbon 
solvent, for example. 

(1) How to add organoaluminium compounds, such as trialkylaluminium, to 
hydrocarbon medium suspension, such as the salts containing the compound 
containing the water of adsorption, or water of crystallization, for example, a 
magnesium chloride hydrate, a copper—sulfate hydrate, an aluminum-sulfate 
hydrate, a nickel-sulfate hydrate, and the 1st cerium hydrate of chlorination, and 
to make the water of adsorption or water of crystallization, and an 
organoaluminium compound react to it. 

(2) How to make direct water, ice, or a steam act on organoaluminium 
compounds, such as trialkylaluminium, in media, such as benzene, toluene, ethyl 
ether, and a tetrahydrofuran. 

(3) How to make organic stannic-acid ghosts, such as dimethyl tin oxide and 
dibutyltin oxide, react to organoaluminium compounds, such as trialkylaluminium, 
in media, such as Deccan, benzene, and toluene. 

[0200] In addition, this aluminoxane may contain a little organic metal 
component. Moreover, after distilling and removing a solvent or an unreacted 
organoaluminium compound from the collected solution of the above-mentioned 
aluminoxane, a solvent may be made to suspend in the poor solvent of remelting 
or aluminoxane. Specifically, the same organoaluminium compound as what was 
illustrated as an organoaluminium compound which belongs above (D-1 a) can be 
mentioned as an organoaluminium compound used in case aluminoxane is 
prepared. 

[0201] Trialkylaluminium and tricyclo alkylaluminum are desirable and especially 
trimethylaluminum is [ among these ] desirable. The above organoaluminium 
compounds are one-sort independent, or are combined two or more sorts and 
used. As a solvent used for preparation of aluminoxane, a hydrocarbons solvent, 
such as halogenides (a chlorination object, bromination object, etc.) of petroleum 
fractions, such as alicycle group hydrocarbons, such as aliphatic hydrocarbon, 
such as aromatic hydrocarbon, such as benzene, toluene, a xylene, a cumene, 
and a cymene, a pentane, a hexane, a heptane, an octane, Deccan, a dodecane, 
hexadecane, and an OKUTA decane a cyclopentane, a cyclohexane, cyclooctane, 
and methylcyclopentane a gasoline, kerosene, and gas oil, or the above- 
mentioned aromatic hydrocarbon, aliphatic hydrocarbon, and an alicycle group 
hydrocarbon, be mentioned. Furthermore, ether, such as ethyl ether and a 
tetrahydrofuran, can also be used. Aromatic hydrocarbon or aliphatic 
hydrocarbon is desirable especially among these solvents. 



JP,2002-332312,A 



51/67 v 



Luzuzj Moreover, tne organic aluminum oxy compound ot oenzene insoiuonity 
used by this invention has that desirable whose aluminum component which 
dissolves in 60-degree C benzene is usually insolubility or poor solubility 5% or 
less 10% or less to what [ what is 2% or less especially preferably ], i.e., benzene, 
preferably in aluminum atom conversion. The organic aluminum oxy compound 
which contained the boron expressed with the following general formula (V) as an 
organic aluminum oxy compound used by this invention can also be mentioned. 
[0203] 

[Formula 58] 

Q 21 r20 p21 

\ T / 

Ah-O 5 O— AJ 

r2 , V - CV) 

[0204] As for R20, a carbon atomic number shows the hydrocarbon group of 1- 
10 among a formula. You may differ, even if R21 is mutually the same, and a 
hydrogen atom, a halogen atom, and a carbon atomic number show the 
hydrocarbon group of 1-10. said general formula (the alkyl boron acid to which 
the organic aluminum oxy compound containing the boron expressed with V) is 

expressed with the following general formula (VI), and R20-B-(OH) — two 

(VI) 

(R20 shows the same radical as the above among a formula.) 
An organoaluminium compound can be manufactured in an inert solvent under an 
inert gas ambient atmosphere by making it react at the temperature of -80 
degrees C - a room temperature for 1 minute to 24 hours. 
[0205] As a concrete thing of the alkyl boron acid expressed with said general 
formula (VI), methyl boron acid, ethyl boron acid, isopropyl boron acid, n-propyl 
boron acid, n-butyl boron acid, isobutyl boron acid, n-hexyl boron acid, 
cyclohexyl boron acid, phenyl boron acid, 3, 5-difluoro boron acid, 
pentafluorophenyl boron acid, 3, and 5-screw (trifluoromethyl) phenyl boron acid 
etc. is mentioned. In these, a methyl boron acid, n-butyl boron acid, an isobutyl 
boron acid, 3, a 5-difluoro phenyl boron acid, and a pentafluorophenyl boron acid 
are desirable. These are one-sort independent, or are combined two or more 
sorts and used. 

[0206] Specifically, the same organoaluminium compound as what was illustrated 
as an organoaluminium compound which belongs above (D-1a) can be mentioned 
as such an alkyl boron acid and an organoaluminium compound made to react. 
Trialkylaluminium and tricyclo alkylaluminum are desirable and especially 
trimethylaluminum, triethylaluminum, and triisobutylaluminum are [ among these ] 
desirable. These are one-sort independent, or are combined two or more sorts 
and used. 

[0207] The above (B-2) organic aluminum oxy compounds are one-sort 
independent, or are combined two or more sorts and used. 

(D-3) The compound which reacts with the transition-metals compound (C) used 
if needed by compound this invention which reacts with a transition-metals 
compound and forms an ion pair, and forms an ion pair (D-3) (It is hereafter 
called an "ionization ionicity compound".) If it carries out, JP, 1-501 950.A, JP,1- 
502036A JP,3-179005,A, JP,3-179006>, JP,3-207703,A, The Lewis acid 
indicated by JP,3-207704,A, USP-5321106 No., etc., an ionicity compound, a 
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borane compound, a carborane compound, etc. can be mentioned. Furthermore, a 
heteropoly compound and an iso poly compound can also be mentioned. 
[0208] Specifically as Lewis acid, it is BR3 (R). it is the phenyl group or fluorine 
which may have substituents, such as a fluorine, a methyl group, and a 
trifluoromethyl radical. The compound shown is mentioned. For example, trifluoro 
boron, triphenyl boron, Tris (4-fluoro phenyl) boron, tris (3, 5-difluoro phenyl) 
boron, Tris (4-fluoro methylphenyl) boron, tris (pentafluorophenyl) boron, tris (p- 
tolyl) boron, tris (o-tolyl) boron, tris (3, 5-dimethylphenyl) boron, etc. are 
mentioned. 

[0209] As an ionicity compound, the compound expressed with the following 

general formula (VII), for example is mentioned. 

[0210] 

[Formula 59] 



[0211] As R22, H+, a carbonium cation, an oxonium cation, an ammonium cation, 
a phosphonium cation, a cycloheptyltrienyl cation, the ferro SENIUMU cation that 
has transition metals are mentioned among a formula, even when R23-R26 are 
mutually the same — differing — **** — an organic radical — they are an aryl 
group or a permutation aryl group preferably. 

[0212] Specifically, 3 permutation carbonium cations, such as a triphenyl 
carbonium cation, the Tori (methylphenyl) carbonium cation, and the Tori 
(dimethylphenyl) carbonium cation, etc. are mentioned as said carbonium cation. 
As said ammonium cation, specifically A trimethylammonium cation, a triethyl 
ammonium cation, A TORIPURO pill ammonium cation, a tributyl ammonium 
cation, Trialkylammonium cations, such as a Tori (n-butyl) ammonium cation; N 
and N-dimethyl anilinium cation, N and N-diethyl anilinium cation, N, and N- an N 
[, such as 2, 4, and 6-pentamethylanilinium cation, ] and N-dialkyl anilinium 
cation; JI (isopropyl) ammonium cation — Dialkyl ammonium cations, such as a 
dicyclohexyl ammonium cation, etc. are mentioned. 

[0213] Specifically, thoria reel phosphonium cations, such as an triphenyl 
phosphonium cation, the Tori (methylphenyl) phosphonium cation, and the Tori 
(dimethylphenyl) phosphonium cation, etc. are mentioned as said phosphonium 
cation. As R22, a carbonium cation, an ammonium cation, etc. are desirable and 
triphenyl carbonium cation, N, and N-dimethyl anilinium cation, N, and N-diethyl 
anilinium cation is especially desirable. 

[0214] Moreover, as an ionicity compound, trialkyl permutation ammonium salt, N, 
and N-dialkyl anilinium salt, dialkyl ammonium salt, a thoria reel HOSUFONIUMU 
salt, etc. can also be mentioned. As trialkyl permutation ammonium salt, 
specifically For example, triethyl ammonium tetrapod (phenyl) boron, TORIPURO 
pill ammonium tetrapod (phenyl) boron, Tori (n-butyl) ammonium tetrapod 
(phenyl) boron, trimethylammonium tetrapod (p-tolyl) boron, Trimethylammonium 
tetrapod (o-tolyl) boron, Tori (n-butyl) ammonium tetrapod (pentafluorophenyl) 
boron, TORIPURO pill ammonium tetrapod (o, p-dimethylphenyl) boron, Tori (n- 
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Duxyiy ammonium teixapoa vm ana m-aimeuiyipnenyiy ooron, i on v,n~Dui:yu 
ammonium tetrapod (p-trifluoro methylphenyl) boron, Tori (n-butyl) ammonium 
tetrapod (3, 5-ditrifluoromethyl phenyl) boron, Tori (n-butyl) ammonium tetrapod 
(o-tolyl) boron, etc. are mentioned. 

[0215] as N and N-dialkyl anilinium salt — concrete — for example, N and N- 
dimethyl anilinium tetrapod (phenyl) boron, N, and N-diethyl anilinium tetrapod 
(phenyl) boron, N, and N- 2, 4, and 6-pentamethylanilinium tetrapod (phenyl) 
boron etc. is mentioned. JI (1 -propyl) ammonium tetrapod (pentafluorophenyl) 
boron, dicyclohexyl ammonium tetrapod (phenyl) boron, etc. are specifically as 
dialkyl ammonium salt mentioned. 

[0216] Furthermore, the boron compound expressed with 

triphenylcarbeniumtetrakis(pentafluorophenyl)borate, N, and N-dimethyl anilinium 
tetrakis (pentafluorophenyl) borate, ferro SENIUMU tetrapod (pentafluorophenyl) 
borate, triphenyl KARUBENIUMUPENTA phenyl cyclopentadienyl complex, N, and 
N-diethyl anilinium PENTAFENIRU cyclopentadienyl complex, the following type 
(VIII), or (IX) can also be mentioned as an ionicity compound. 



[0220] As a borane compound, specifically For example, decaborane (14); screw 
[Tori (n-butyl) ammonium] nona borate, Screw [Tori (n-butyl) ammonium] deca 
borate, screw [Tori (n-butyl) ammonium] undeca borate, Screw [Tori (n-butyl) 
ammonium] dodeca borate, screw [Tori (n-butyl) ammonium] deca chloro deca 
borate, The salt of anions, such as screw [Tori (n-butyl) ammonium] dodeca 
chloro dodeca borate; Tori (n-butyl) ammonium screw (dodeca hydride dodeca 
borate) cobalt acid chloride (III), The salt of metal borane anions, such as screw 
[Tori (n-butyl) ammonium] screw (dodeca hydride dodeca borate) nickel acid 
chloride (III), etc. is mentioned. 

[0221] As a carborane compound, specifically For example, 4-cull BANONA 
borane (14), 1, 3-JIKARUBA nona borane (13), 6, 9-JIKARUBA decaborane (14), 
The dodeca hydride-1 -phenyl -1, 3-JIKARUBA nona borane, The dodeca 
hydride- 1 -methyl -1, 3-JIKARUBA nona borane, undecahydride -1, the 3- 
dimethyl -1, 3-JIKARUBA nona borane, 7, 8-JIKARUBA undeca borane (13), 2, 
7-JIKARUBA undeca borane (13), Undecahydride -7, the 8-dimethyl -7, 8- 
JIKARUBA undeca borane, The dodeca hydride-1 1 -methyl -2, 7-JIKARUBA 
undeca borane, Tori (n-butyl) ammonium 1-cull BADEKA borate. Tori (n-butyl) 



[0217] 

[Formula 60] 



© 




[0218] (Et shows an ethyl group among a formula.) 
[0219] 

[Formula 61] 
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ammonium 1-KARUBA undeca borate, Tori (n-butyl) ammonium 1-KARUBA 
dodeca borate, Tori (n-butyl) ammonium 1-trimethylsilyM-cull BADEKA borate, 
Tori (n-butyl) ammonium BUROMO-1-KARUBA dodeca borate, Tori (n-butyl) 
ammonium 6-cull BADEKA borate (14), Tori (n-butyl) ammonium 6-cull BADEKA 
borate (12), Tori (n-butyl) ammonium 7-KARUBA undeca borate (13), Tori (n- 
butyl) ammonium 7, 8-dicarba undecaborate (12), Tori (n-butyl) ammonium 2, 9- 
dicarba undecaborate (12), The Tori (n-butyl) ammonium dodeca hydride-8- 
methyl -7, 9-dicarba undecaborate, Tori (n-butyl) ammonium undecahydride-8- 
ethyl -7, 9-dicarba undecaborate, Tori (n-butyl) ammonium undecahydride-8- 
butyl -7, 9-dicarba undecaborate, The Tori (n-butyl) ammonium undecahydride- 
8-allyl compound -7, 9-dicarba undecaborate, Tori (n-butyl) ammonium 
undecahydride-9-trimethylsilyl -7, 8-dicarba undecaborate, The salt of anions, 
such as Tori (n-butyl) ammonium undecahydride -4 and 6-dibromo-7-KARUBA 
undeca borate; Tori (n-butyl) ammonium screw (nona hydride -1, 3-JIKARUBA 
nona borate) cobalt acid chloride (III), A Tori (n-butyl) ammonium screw 
(undecahydride -7, 8-dicarba undecaborate) ferrate (III), Tori (n-butyl) 
ammonium screw (undecahydride -7, 8-dicarba undecaborate) cobalt acid 
chloride (III), Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba 
undecaborate) nickel acid chloride (III), Tori (n-butyl) ammonium screw 
(undecahydride -7, 8-dicarba undecaborate) cuprate (III), A Tori (n-butyl) 
ammonium screw (undecahydride -7, 8-dicarba undecaborate) aurate (III), A Tori 
(n-butyl) ammonium screw (nona hydride -7, 8-dimethyl -7, 8-dicarba 
undecaborate) ferrate (III), A Tori (n-butyl) ammonium screw (nona hydride -7, 
8-dimethyl -7, 8-dicarba undecaborate) chromate (III), Tori (n-butyl) ammonium 
screw (TORIBUROMOOKUTA hydride -7, 8-dicarba undecaborate) cobalt acid 
chloride (III), A tris [Tori (n-butyl) ammonium] screw (undecahydride-7-KARUBA 
undeca borate) chromate (III), A screw [Tori (n-butyl) ammonium] screw 
(undecahydride-7-KARUBA undeca borate) manganate (IV), Screw [Tori (n- 
butyl) ammonium] screw (undecahydride-7-KARUBA undeca borate) cobalt acid 
chloride (III), The salt of metal carborane anions, such as screw [Tori (n-butyl) 
ammonium] screw (undecahydride-7-KARUBA undeca borate) nickel acid 
chloride (IV), etc. is mentioned. 

[0222] The heteropoly compound consists of an atom chosen from silicon, Lynn, 
titanium, germanium, an arsenic, and tin, and one sort or two sorts or more of 
atoms chosen from vanadium, niobium, molybdenum, and a tungsten. Specifically 
Lynn vanadium acid, Germano vanadium acid, arsenic vanadium acid, Lynn niobic 
acid, Germano niobic acid, a SHIRIKONO molybdic acid, molybdophosphoric acid, 
A titanium molybdic acid, the Germano molybdic acid, an arsenic molybdic acid, a 
tin molybdic acid, A tungstophosphoric acid, the Germano tungstic acid, a tin 
tungstic acid, Phosphorus molybdo vanadium acid, a phosphorus tongue 
SUTOBANAJINN acid, the Germano TANGUSUTOBANAJINN acid, Phosphorus 
molybdo TANGUSUTO vanadium acid, Germano molybdo TANGUSUTO vanadium 
acid, On the metal of the salt of a periodic table of a phosphorus molybdo 
tungstic acid, phosphorus molybdo niobic acid, and these acids, for example, the 
1st group, and two groups, and a concrete target Organic salt with a salt with a 
lithium, sodium, a potassium, a rubidium, caesium, beryllium, magnesium, calcium, 
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strontium, oanum, etc., a tnpnenyi etnyi salt, etc. can oe usea. 
[0223] The above (D-3) ionization ionicity compounds are one-sort independent, 
or are combined two or more sorts and used. The transition-metals compound 
concerning this invention shows high copolymerization nature in good activity to 
an olefin compound, when organic aluminum oxy compounds (D~2), such as 
methyl aluminoxane, are used as a catalyst and a co-catalyst component. 
Moreover, if ionization ionicity compounds (D-3), such as triphenyl carbonium 
tetrakis (pentafluorophenyl) borate, are used as a co-catalyst component, an 
olefin polymer with high molecular weight will be obtained in good activity. 
Moreover, support (E) which is later mentioned if needed with the above- 
mentioned transition-metals compound (C), an organometallic compound (D-1), 
an organic (D-2) aluminum oxy compound, and (D-3) at least one sort of 
compounds (D) chosen from an ionization ionicity compound can also be used for 
the catalyst for olefin polymerization concerning this invention. 
[0224] ((E) support) (E) support used if needed by this invention is an inorganic 
or organic compound, and is a solid-state of the shape of granularity or a 
particle. Among these, as an inorganic compound, a porosity oxide, an inorganic 
halogenide, clay, a clay mineral, or an ion-exchange nature stratified compound 
is desirable. 

[0225] As a porosity oxide, specifically Si02, aluminum 203, MgO, ZrO, The 
composite or mixture containing these, such as Ti02 and B-2s 03, CaO, ZnO, 
BaO, and Th02, For example, nature or permutite, Si02-MgO, Si02-aluminum 
203, Si02-Ti02, Si02-V205, Si02-Cr 203, Si02-Ti02-MgO, etc. can be used. 
What uses Si02 and/or aluminum 203 as a principal component is [ among 
these ] desirable. 

[0226] In addition, even if the above-mentioned inorganic oxide contains 
carbonates, such as little Na2C03, K2C03, CaC03 and MgC03, Na2S04, 
aluminum2(S04) 3, BaS04, KN03, Mg (N03)2 and aluminum (N03)3, Na20, K20, 
and Li20, the sulfate, the nitrate, and the oxide component, it does not interfere. 
10-300 micrometers of particle size are 20-200 micrometers preferably, and, as 
for the support by which such a porosity oxide is preferably used for this 
invention although the description changes with a class and processes, it is 
desirable to be in the range of 100-700m2/g preferably, and for specific surface 
area to be in 50-1000m2/g and the range whose pore volume is 0.3-3.0cm3/g. 
100-1000 degrees C of such support are preferably calcinated and used at 150- 
700 degrees C if needed. 

[0227] As an inorganic halogenide, MgCI2, MgBr2, MnCI2, and MnBr2 grade are 
used. An inorganic halogenide may be used as it is, and after a ball mill and a 
vibration mill grind, it may be used, moreover, after dissolving an inorganic 
halogenide in solvents, such as alcohol, what deposited 4s ** in the shape of a 
particle can also be used for a deposit agent. 

[0228] Clay is usually constituted considering a clay mineral as a principal 
component. Moreover, two or more layers are the compounds which have the 
crystal structure mutually piled up in parallel by the weak coupling force by ionic 
bond etc., and the ion-exchange nature stratified compound used by this 
invention has the exchangeable ion to contain. Most clay minerals are ion- 
exchange nature stratified compounds. Moreover, as these clay, a clay mineral, 
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ana an lon-excnange nature stratiTiea compouna, not only a natural tnmg out an 
artificial compost can also be used. 

[0229] Moreover, the ionic crystal nature compound which has the crystal 
structure of the shape of a layer, such as clay, a clay mineral and a roppo 
minute packing mold, an antimony type, CdCI2 mold, and CdI2 mold, can be 
illustrated as clay, a clay mineral, or an ion-exchange nature stratified 
compound. As such clay and a clay mineral, a kaolin, a bentonite, kibushi clay, 
Gairome clay, an allophane, a HISHINGERU stone, pyrophyllite, a micaceous 
group, A montmorillonite group, a vermiculite, a chlorite group, a palygorskite, A 
kaolinite, nacrite, dickite, halloysite, etc. are mentioned. As an ion-exchange 
nature stratified compound Alpha-Zr(HAs04) 2andH20, alpha-Zr (HP04) 2, 
alpha-Zr(KP04) 2and3H20, The crystalline acid salt of polyvalent metal, such as 
alpha-Ti (HP04) 2, alpha-Ti(HAs04) 2andH20, alpha-Sn(HP04) 2andH20, 
gamma-Zr (HP04) 2, gamma-Ti (HP04) 2, and gamma-Ti(NH4P04) 2, H20, etc. 
is mentioned. 

[0230] A thing 0.1 cc [/g ] or more has desirable pore volume with a radius of 
20A or more measured with the method of mercury penetration, and such clay, a 
clay mineral, or an ion-exchange nature stratified compound has especially a 
0.3-5cc [/g ] desirable thing. Here, pore volume is measured by the method of 
mercury penetration which used the mercury porosimeter about the range of 20 
to 3x1 04A of pore radii. 

[0231] When what has pore volume with a radius of 20A or more smaller than 0.1 
cc/g is used as support, there is an inclination for high polymerization activity to 
be hard to be acquired. To clay and a clay mineral, it is also desirable to perform 
a chemical treatment All can use the surface treatment which removes the 
impurity adhering to a front face as a chemical treatment, the processing which 
affects the clayey crystal structure. Specifically, acid treatment, alkali treatment, 
salts processing, organic substance processing, etc. are mentioned as a chemical 
treatment. Acid treatment removes a surface impurity, and also increases 
surface area by carrying out elution of the cations in the crystal structure, such 
as aluminum, Fe, and Mg. In alkali treatment, the clayey crystal structure is 
destroyed and change of clayey structure is brought about. Moreover, in salts 
processing and organic substance processing, ion complex, a molecular complex, 
an organic derivative, etc. can be formed, and surface area and the distance 
between layers can be changed. 

[0232] an ion-exchange nature stratified compound — ion-exchange nature — 
using — the exchangeable ion between layers — another big *# — you may be 
a stratified compound in the condition that between layers was expanded, by 
exchanging for high ion. such ** — high ion is bearing the role supporting the 
layer structure like a stanchion, and is usually called a pillar. Moreover, it is 
called intercalation to introduce another matter between the layers of a stratified 
compound in this way. As a guest compound which carries out an intercalation 
TiCI — four — ZrCI — four — etc. — a cation — a sex — an inorganic 
compound — Ti — (— OR — ) ~ four — Zr — (— OR — ) — four — PO — (- 
- OR — ) — three — B — ( — OR — ) — three — etc. — a metal — an alkoxide 
(R is a hydrocarbon group etc.) — [ — aluminum — 13 — O — four — ( — OH - 
-) — 24 — ] — seven — + — [— Zr — four — (— OH — ) — 14 — ] — two — 
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-i- — l — r-e — tnree — u luuuunj; — six — j — + — etc. — a metai — tne 
hydroxide ion — etc. — mentioning — having . These compounds are 
independent, or are combined two or more sorts and used, moreover — these — 
a compound — an intercalation — carrying out — the time — Si — ( — OR — ) 

— four — aluminum — ( — OR — ) — three — germanium — ( — OR — ) — 
four — etc. — a metal — an alkoxide (R is a hydrocarbon group etc.) — etc. — 
hydrolyzing — having obtained — a polymerization — an object — SiO — two - 

- etc. — colloid — an inorganic compound — etc. — living together — it can 
also make . Moreover, as a pillar, after carrying out the intercalation of the 
above-mentioned metal hydroxide ion between layers, the oxide generated by 
carrying out heating dehydration is mentioned. 

[0233] Clay, a clay mineral, and an ion-exchange nature stratified compound may 
be used, after using as it is and processing a ball mill, sieving, etc. Moreover, 
addition adsorption of the water is newly carried out, or you may use, after 
carrying out heating dehydration processing. Furthermore, it may use 
independently or you may use combining two or more sorts. A desirable thing is 
clay or a clay mineral among these, and especially desirable things are a 
montmorillonite, a vermiculite, a PEKUTO light, a TENIO light, and synthetic 
mica. 

[0234] As an organic compound, particle size can mention the granularity or the 
particle-like solid-state in the range which is 10-300 micrometers. Specifically, 
carbon atomic numbers, such as ethylene, a propylene, 1-butene, and 4~methyl- 
1-pentene, can illustrate the polymer generated considering the polymer 
generated considering the alpha olefin of 2-14 as a principal component (**) or a 
vinyl cyclohexane, and styrene as a principal component (#*), and the conversion 
object of 

[0235] The catalyst for olefin polymerization concerning this invention can also 
contain a specific organic compound component (F) which is later mentioned 
with support (E) if needed the above-mentioned transition-metals compound (C), 
an organometallic compound (D-1), an organic (D-2) aluminum oxy compound 
and (D-3) at least one sort of compounds (D) chosen from an ionization ionicity 
compound, and if needed. 

[0236] ((F) organic compound component) If needed, (F) organic compound 
component used if needed in this invention is used in order to raise the physical 
properties of the polymerization engine performance and a generation polymer. 
As such an organic compound, alcohols, a phenol nature compound, a carboxylic 
acid, phosphorus compounds, a sulfonate, etc. are mentioned. 
[0237] As alcohols and a phenol nature compound, what is expressed with R31- 
OH is usually used, and, as for R31, the hydrocarbon group of the carbon atomic 
numbers 1-50 or the halogenated hydrocarbon radical of the carbon atomic 
numbers 1-50 is shown here. As for the thing of halogenated hydrocarbon, as 
alcohols, R31 is desirable. Moreover, as a phenol nature compound, that by which 
at least alpha of a hydroxy! group and alpha - were permuted with the 
hydrocarbon of the carbon atomic numbers 1-20 is desirable. 
[0238] As a carboxylic acid, what is expressed with R32-COOH is usually used. 
R32 shows the hydrocarbon group of the carbon atomic numbers 1-50, or the 
halogenated hydrocarbon radical of the carbon atomic numbers 1-50, and its 
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naiogenatea nyarocaroon raaicai ot tne caroon atomic numoers i-ou is 
especially desirable. As a phosphorus compound, the phosphate which has the 
phosphoric acid which has P-O-H association, P-OR, and P=0 association, and 
the phosphine oxide compound are used preferably. 

[0239] As a sulfonate, what is expressed with the following general formula (X) is 
used. 



[0240] 

[Formula 62] 




[0241] M is an atom chosen from one to periodic-table 14 group among a 
formula. R33 is the hydrocarbon group of hydrogen and the carbon atomic 
numbers 1-20, or the halogenated hydrocarbon radical of the carbon atomic 
numbers 1-20. A hydrogen atom, a halogen atom, and a carbon atomic number 
are [ the hydrocarbon group of 1-20 and the carbon atomic number of X ] the 
halogenated hydrocarbon radicals of 1-20. 

[0242] m is the integer of 1-7 and n is 1<=n<=7. The preparation process of the 
catalyst used for manufacture of the alpha olefin and annular olefine copolymer 
applied to this invention at drawing 1 is shown. In the case of a polymerization, 
although the usage of each component and addition sequence are chosen as 
arbitration, the following approaches are illustrated. 

(1) How to add a component (C) and a component (D) to curing units in order of 
arbitration. 

(2) How to add the catalyst component which supported the component (C) to 
support (E), and a component (D) to curing units in order of arbitration. 

(3) How to add the catalyst component which supported the component (D) to 
support (E), and a component (C) to curing units in order of arbitration. 

(4) How to add the catalyst component which supported the component (C) to 
support (E), and the catalyst component which supported the component (D) to 
support (E) to curing units in order of arbitration. 

(5) How to add the catalyst component which supported the component (C) and 
the component (D) to support (E) to curing units. 

[0243] The above (1) Beforehand in contact with at least two or more of each 
catalyst components in the all directions method of - (5). Moreover, the catalyst 
component may be further supported on the solid-state catalyst component to 
which precuring of the olefin may be carried out and precuring of the solid-state 
catalyst component with which the component (C) and the component (D) were 
supported by the above-mentioned component (E) was carried out. 
[0244] By the alpha olefin and the annular olefin copolymerization approach 
concerning this invention, an alpha olefin and an annular olefine copolymer are 
obtained by copolymerizirig an alpha olefin and an annular olefin under existence 
of above alpha olefin and catalysts for annular olefin copolymerization. In this 
invention, a polymerization can be carried out also in any of liquid phase 
polymerization methods, such as a dissolution polymerization and a suspension 
polymerization, or a vapor-phase-polymerization method. 

f0245l As an inert hvdrooarbon medium used in a linuid nhase nolvmerization 
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method, (Polymerization solvent) Specifically A propane, butane, a pentane, a 
hexane, a heptane, an octane, Deccan, Aliphatic hydrocarbon, such as a 
dpdecane and kerosene; A cyclopentane, a cyclohexane, Alicycle group 
hydrocarbons, such as methylcyclopentane; Benzene, toluene, Aromatic 
hydrocarbon, such as a xylene; halogenated hydrocarbon or such mixture, such 
as ethylene chloride, chlorobenzene, and dichloromethane, etc. can be 
mentioned, and an alpha olefin and/or the annular olefin itself can also be used 
as a solvent. 

[0246] (Concentration of a catalyst) It faces performing copolymerization of an 
alpha olefin and an annular olefin using above alpha olefin and catalysts for 
annular olefin copolymerization, and a component (C) is 10-12 to ten - two mols 
usually per polymerization volume of 11. preferably used in an amount which 
becomes 10-10 to ten - three mols. 

[0247] As for a component (D-1), a mole ratio [(D-1) /M] with the transition- 
metals atom (M) in a component (D-1) and a component (C) is usually used in 
0.01-100,000, and an amount that is preferably set to 0.05-50,000. As for a 
component (D-2), the mole ratio [(D-2) /M] of the aluminum atom in a 
component (D-2) and the transition-metals atom (M) in a component (C) is 
usually used .in 10-500,000, and an amount that is preferably set to 20-100,000. 
As for a component (D~3), a mole ratio [(D-3) /M] with the transition-metals 
atom (M) in a component (D-3) and a component (C) is usually used in 1-10, and 
an amount that is preferably set to 1-5. 

[0248] When a component (D) is a component (D-1), a component (F) When mole 
ratios [(F) /(D-1)] are usually 0.01-10, and the amount that is preferably set to 
0.1-5 and a component (D) is a component (D-2) Mole ratios [(F) /(D-2)] are 
usually 0.001-2, and the amount that is preferably set to 0.005-1, and when a 
component (D) is a component (D-3), a mole ratio [(F)/(D-3)] is usually used if 
needed in 0.01-10, and an amount that is preferably set to 0.1-5. 
[0249] (Polymerization temperature and polymerization preassure force) The 
range of -50-+200 degrees C of polymerization temperature of the olefin using 
such a catalyst for olefin polymerization is usually 0-170 degrees C preferably 
again, the polymerization preassure force — usually — ordinary pressure - 9.8 
MPa (100kg/cm2), it is under the condition of ordinary pressure -4.9MPa 
(50kg/cm2) preferably, and a polymerization reaction can be performed also in 
which approach of a batch process, half-continuous system, and continuous 
system. It is also possible to divide a polymerization into two or more steps 
where reaction conditions differ, and to perform it furthermore. 
[0250] (Accommodation of molecular weight) The molecular weight of the olefin 
polymer obtained can be adjusted by making hydrogen exist in a polymerization 
system, or changing polymerization temperature. Furthermore, it can also adjust 
by the difference in the component (B) to be used. 

(Other monomers) Copolymerization of the polar monomer other than an alpha 
olefin and an annular olefin may be carried out if needed. As a polar monomer, 
for example An acrylic acid, a methacrylic acid, a fumaric acid, alpha, such as a 
maleic anhydride, an itaconic acid, itaconic acid anhydride, the bicyclo (2, 2, 1)- 
5-heptene -2, and 3-dicarboxylic acid anhydride, beta-unsaturated carboxylic 
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acia, Ana tnese soaium salt, potassium salt, ntnium salt, zinc salt, magnesium 
salt, alpha, such as a calcium salt, beta-unsaturated-carboxylic-acid metal salt; 
A methyl acrylate, An ethyl acrylate, acrylic-acid n-propyl, acrylic-acid 
isopropyl, Acrylic-acid n-butyl, isobutyl acrylate, acrylic-acid tert-butyl, 2- 
ethylhexyl acrylate, a methyl methacrylate, ethyl methacrylate, Methacrylic-acid 
n-propyl, methacrylic-acid isopropyl, n-butyl methacrylate, alpha, such as 
methacrylic-acid isobutyl, beta-unsaturated-carboxylic-acid ester; Vinyl acetate, 
Propionic-acid vinyl, caproic-acid vinyl, capric-acid vinyl, lauric-acid vinyl, Vinyl 
ester, such as stearin acid vinyl and trifluoroacetic acid vinyl; Metaglycidyl 
acrylate, Halogen content olefins, such as partial saturation glycidyl [, such as 
glycidyl methacrylate and itaconic-acid monoglycidyl ester, ], vinyl chloride, vinyl, 
etc. fluoride, can be mentioned. 

[0251] Moreover, a vinyl cyclohexane, diene, or a polyene can also be used. As 
diene or a polyene, the compound of the shape of 4-30, annular [ that are 4-20 
preferably and have two or more double bonds ], or a chain is used for a carbon 
atomic number. Specifically A butadiene, an isoprene, 4-methyM ,3-pentadiene, 
1 ,3-pentadiene, 1, 4-pentadiene, 1, 5-hexadiene, 1, 4-hexadiene, 1, 3-hexadiene, 
1, 3-OKUTA diene, 1, 4-OKUTA diene, 1, 5-OKUTA diene, 1, 6-OKUTA diene, 1, 
7-OKUTA diene, ethylidene norbornene, vinyl norbornene, Dicyclopentadiene; 
The 7-methyl -1, 6-OKUTA diene, the 4-ethylidene-8-methyl -1, 7-nonadiene, 5 
and 9-dimethyl -1,4, and 8-deca trien; — further — an aromatic series vinyl 
compound — For example, styrene, o-methyl styrene, m-methyl styrene, p- 
methyl styrene, o, p-dimethyl styrene, o-ethyl styrene, m-ethyl styrene, 
Monochrome, such as p-ethyl styrene, or poly alkyl styrene; Methoxy styrene, 
Ethoxy styrene, a vinyl benzoic acid, vinyl methyl benzoate, vinylbenzyl acetate, 
Functional-group content styrene derivative [, such as hydroxystyrene, o-chloro 
styrene, p-chloro styrene, and a divinylbenzene, ]; and 3-phenyI propylene, 4- 
phenyl propylene, alpha methyl styrene, etc. are mentioned. These olefins are 
independent, or can be combined two or more sorts and can be used. 
[0252] 

[Effect of the Invention] The alpha olefin and annular olefine copolymer in 
connection with this invention have the description of molecular weight 
distribution of being very narrow. Moreover, the alpha olefin and the catalyst for 
annular olefin copolymerization in connection with this invention can obtain very 
narrow alpha olefin and annular olefine copolymer of molecular weight distribution 
in high polymerization activity. 
[0253] 

[Example] Hereafter, although an example explains this invention, this invention 
is not limited to these examples. The synthetic example of the complex used for 
the polymerization is shown below. Structure determination of the 270MHz of the 
obtained compounds was carried out using 1 H-NMR (JEOL GSH-270), FD-mass 
analysis (JEOL SX-102A), metal content analysis (it is analysis;SHIMADZU 
ICPS-8000 after dry incineration and the aqua-fortis dissolution and by the ICP 
method), etc. 
[0254] 

[The synthetic example 1] Composition of a ligand precursor (1): Ethanol 150ml, 
aniline 5.0g (53mmol), and pyrrole 2-carboxy aldehyde 5.1g (53mmol) were 
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inserted in tne juumi reactor wnicn Tuny carried out tne nitrogen purge, ana 
churning was further continued at the room temperature after adding 1ml of 
formic acid for 24 hours. 6.0g (34.9mmol, 66% of yield) of white solid-states was 
obtained by carrying out vacuum concentration of the obtained reaction mixture, 
removing a solvent and carrying out silica gel column purification. The analysis 
result of this white solid-state is shown below. 

[0255] 1 H-NMR(CDCI3):6.30 (dd, 1H), 6.69 (d, 1H) and 6.89 (d, 1H), and 7.1- 7.5 
(m, 5H), 8.29 (s, 1H), and the 9.85(brs, 1H) FD-mass analysis: 170 above- 
mentioned result show that a white solid-state is a compound (ligand precursor 
(1)) shown by the following formula (1). 
[0256] 

[Formula 63] 



[0257] Composition of a transition-metals compound (1-A): 16ml of diethylether 
solutions with which 1.04g (1) (6.08mmol) of ligand precursors is contained was 
fully cooled at -78 degree C in desiccation and the 100ml reactor which carried 
out the argon permutation, and the temperature up of the 4.2ml of the hexane 
solutions which contain n-BuLi in this solution 6.08 mmols was slowly carried out 
to the room temperature after dropping. This solution was slowly dropped at the 
mixed solution (6.08ml (0.5 mmol/ml titanium-tetrachloride concentration) of 
heptane solutions of a titanium tetrachloride, and diethylether 16ml cooled at -78 
degrees C). Churning was continued after dropping termination, carrying out a 
temperature up to a room temperature slowly. After agitating at a room 
temperature furthermore for 8 hours, this reaction mixture was filtered with the 
glass filter, vacuum concentration of the filtrate was carried out and the 
depositing solid-state was dissolved in the methylene chloride at 5ml, and it 
added slowly, agitating hexane 10ml. The solid-state dark-brown by carrying out 
room temperature gentle placement of this mixed liquor deposited. This solid- 
state was carried out the ** exception with the glass filter, and 1.1 Og (2.40mmol, 
79% of yield) of dark brown solid-states was obtained by carrying out reduced 
pressure drying after washing by the pentane. The analysis result of this dark 
brown solid-state is shown below. 

[0258] 1 H-NMR(CDCI3): 6.0-7.9 (m, 16H), 7.80(s, 2H) FD-mass analysis:456 
(M+) elemental analysis : Ti;10.4% (10.5) 0 As for inside, the calculated-value 
above-mentioned result shows that a dark brown solid-state is a compound 
(transition-metals compound (1-A)) shown by the following formula (1-A). 
[0259] 

[Formula 64] 




- (l) 
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^ p '2 - (l-A) 

[0260] 

[The synthetic example 2] Composition of a ligand precursor (2): Ethanol 150ml, 
cyclohexylamine 5.22g (52.6mmol), and pyrrole 2-carboxy aldehyde 5.0g 
(52.6mmol) were inserted in the 300ml reactor which fully carried out the 
nitrogen purge, cyclohexylamine and a pyrrole 2-carboxy aldehyde were 
dissolved in ethanol, and churning was continued at the room temperature for 24 
hours. 8.88g (50.4mmol, 96% of yield) of dark brown oil was obtained by carrying 
out vacuum concentration of the reaction mixture, and carrying out solvent 
removal and a vacuum drying. The analysis result of this dark brown oil is shown 
below. 

[0261] 1 H~NMR(CDCI3): 1.1-1.9 (m, 10H), 3.0-3.2 (m, 1H), 6.21 (dd, 1H), 6.48 (d, 
1H), 6.89 (d, 1H), 8.13 (s, 1H) f and the 8.35(brs, 1H) FD-mass analysis:! 76 
above-mentioned result show that dark brown oil is a compound (ligand 
precursor (2)) shown by the following formula (2). 
0262] 

.Formula 65] 



[0263] Composition of a transition-metals compound (2-A): Among desiccation 
and the 100ml reactor which carried out the argon permutation, 25ml of 
diethylether solutions containing 1.02g (4) (5.78mmol) of ligand precursors was 
cooled at -78 degree C, and the temperature up of the 3.8ml of the hexane 
solutions which contain n-BuLi 6.08 mmols was fully slowly carried out to the 
room temperature after dropping. This solution was slowly dropped at 5.78ml (0.5 
mmol/ml titanium-tetrachloride concentration) of heptane solutions of a titanium 
tetrachloride and the diethylether 25ml mixed solution which were cooled at -78 
degrees C. Churning was continued after dropping termination, carrying out a 
temperature up to a room temperature slowly. After agitating at a room 
temperature furthermore for 8 hours, this reaction mixture was filtered with the 
glass filter, vacuum concentration of the filtrate was carried out and the 
depositing solid-state was dissolved in the methylene chloride at 5ml, and it 
added slowly, agitating hexane 10ml. The black solid-state deposited by carrying 
out room temperature gentle placement of this mixed liquor. This solid-state was 
carried out the ** exception with the glass filter, and 0.52g (1.1 1mmol, 38% of 
yield) of black solid-states was obtained by carrying out reduced pressure drying 
after washing by the hexane. The analysis result of this black solid-state is 
shown below. 

[0264] 1 H-NMR(CDCI3): 0.7-2.7 (m, 22H), 6.28 (dd, 2H), 6.60 (d, 2H) and 7.80 (d, 
2H), 8.00(s, 2H) FD-mass analysis:468 (M+) elemental analysis : Ti;17.8% (17.8) 0 
As for inside, the calculated-value above-mentioned result shows that a black 
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[Example 1] Cyclohexane 235ml was inserted in the glass autoclave of 500ml of 
content volume which fully carried out the nitrogen purge, and the liquid phase 
and a gaseous phase were saturated with the ethylene of the flow rate of 50I. / 
hr. then, this autoclave — 10g tetracyclo [— 4. — the transition-metals 
compound (2-A) was succeedingly added for 4.0.12, 5.17, 10]-3-dodecen (it is 
hereafter written as "TD".), and methyl aluminoxane (MAO) 0.005 mmols 1 .25 
mmols by aluminum atom conversion, and the polymerization was started. After 
[ which is shown in Table 1 by the bottom 25 degree-C ordinary pressure of an 
ethylene gas ambient atmosphere ] carrying out a time amount reaction, the 
polymerization was suspended by adding a small amount of isobutyl alcohol. 
After polymerization termination, the reactant was supplied to the acetone / 
methanol (respectively 500ml) mixed solvent which added 5ml concentrated 
hydrochloric acid, and the polymer was filtered with the glass filter after stirring 
after the whole-quantity deposit. After carrying out reduced pressure drying of 
the polymer in 130 degrees C and 10 hours, ethylene / TD copolymer was 
obtained. The result is shown in the following table 1 . It was very narrow at 
molecular-weight-distribution Mw/Mn=1 .17. 

(1) the molecular weight of the obtained polymer, and molecular weight 
distribution — GPC measurement was performed on the following conditions. 
[0267] Equipment: GPC Alliance2000 (Waters) 

column: — TSKgel GMH6-HT x 2+TSKgel GMH6-HTLx2 (total 30cmx 4 and 
TOSOH (CORP.)) detector: — differential refractometer measurement solvent: - 
- o-dichlorobenzene measurement flow rate: — 1 mL/min measurement 
temperature: — 1 40-degree-C sample injection rate: — 500microL standard- 
substance: — mono dispersion polystyrene x16 (TOSOH CORP.) 

(2) It asked for the annular olefin content by 13 C-NMR analysis of the monomer 
presentation ratio ** polymer in the obtained polymer, and the correlation type 
of Tg by DSC (differential scanning calorimeter) measurement. The annular olefin 
content was computed using this correlation type from Tg by DSC measurement. 

measurement [ of the annular olefin content by 13 C-NMR ]: — equipment: — 
JEOL make EX400 frequency: — quantum [ of 100.4MHzNB ]: — NB(mol %) 
=1/3x[2x(C7) +(C1, C4)+(C2, C3)]/(C5, C6&ethylene) x100 — here — 0 — an 
inner value expresses peak intensity. Respectively, it is C 2 and 3. 44-46.5ppmC 
1 and 4 38.5-41 ppmC7 30.5-32ppmC5, 6&ethylene It is 27 to 30 ppm. 
[0268] The number of C (carbon atom) is as in the following drawings. 



following formula (2-A). 
[0265] 

[Formula 66] 




••• (2-A> 



[0266] 
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[0269] 

[Formula 67] 




[0270] 

quantum of TD TD (mol %) — = — (— TD — ) — /((TD)+(ethylene)) — x — 100 
— here — (— TD — ) — = ((3) + (c)) — /— two (ethylene) — = — [(29.5 to 
32.5 ppm) - (— five — ) - (— e — ) - (— f — ) — ] — /— two — = [(29.5 to 
32.5 ppm) -(TD)-(c)/2]/2 — here — () — an inner value expresses peak 
intensity. It is C, respectively (3). 51.0ppmC (c) The number of 54.5ppmC 
(carbon atom) is as in the following drawings. 
[0271] 

[Formula 68] 





[0272] Measurement of Tg: Tg of the obtained polymer asked by performing DSC 
measurement on condition that the following. 

Equipment: Shimadzu DSC-60 Measuring condition: Quench the sample held for 
5 minutes at 300 degrees C to 0 degree C, and it is a programming rate 1 after 
that. In the process which carries out a temperature up, Tg was calculated to 
250 degrees C by 20 degrees C / min. 
[0273] 

[Examples 2-10] An alpha olefin and annular olefin copolymerization were 
performed on conditions as shown in Table 1. The result was summarized in 
Table 1. The alpha olefin and the annular [ all ] olefine copolymer with narrow 
molecular weight distribution were obtained. 
[0274] 

[The examples 1-3 of a comparison] An alpha olefin and annular olefin 
copolymerization were performed on conditions as shown in Table 2 using the 
vanadium catalyst (VOCI3) and the metallocene catalyst (Cp2ZrCI2, Et(Ind) 
2ZrCI2). The result was summarized in Table 2. The molecular weight distribution 
of an alpha olefin and an annular olefine copolymer from which it was obtained in 
any case were the things exceeding 1.8. 
[0275] 
[Table 1] 
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[0276] 
[Table 2] 
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%7 A : TSKgel GMH6-HT X 2 +TSKgel GMH6-HTL X 2 
(fi-30cmX4^ Jfcy— 1±) 
: a%ftn*rtt 

H£9£ft : 1 mL/m i n 

: 1 4 0^C 
WSAt : 5 0 0 n L 

l^:^W^f^xi6 Ofcy-tt) 

OGPClcJ: !9^*fcSS^^S: (Mw) ft, 1, 
0 0 0 ^Mw^5, 0 0 0,0 00, #£L<te, 3,0 
00^Mw^3,O0O,OOO, <fc t>#3; L< 1*5, 0 
0 0 ^Mwg 2, 0 0 0, 0 0 0, $bl-#£L<tt5, 
0 0 O^Mw^ 1,000,0 0 0CD$£ffitC&>5o 
[0 0 6 9] a-^-U^W^ • ^^^^^^*£^ 
(Mw) j&s_bl£«5ffil*9fc:fc5£* 

[0 0 7 0] (a-tl/7-{y-f«tU7^^1^ 



(A) |Rtt^U7-f VtC**i-5«**ffit^*/W 
Jt {a-*\s7>< is/m^X^y 4» tt, 2 0/8 0 
-99/1, ff*L<tt3 0/7 0--9 0/1 O<0«S 

i9»*L<li4 0/6 0-8 0/2 0W«i» £ 
£>t-£P£ L< [150/5 0-7 0/3 0<£>$a@3T*&5o 

[0 0 7 1] a-t^7>{y-^t^7«fy*I^# 
^a-*U7^y^«*»tt^ ««*^7^ 

tu7^y • i«*i/7^ >#m^tt<&»«-c*>** * 
mtmmxnt^\ ^y-7-w^ti/7>fy 

§ffft, ^£>7KD^ — 0 13 C-NMRMl-<t^it 
t^7^ * D S C « Jgfc * 5 T g o«M^;S:«: 

[0 0 7 2] V - ««t^7^^t^ 

a -tU7^i:, ±fBffi-^ (I) -e*£*t**R 
t^7^y, -«5£ (n) "C**ttSSM*^"U7-<>, 
*3«tu«-jl5^; (in) t^$H51^ti/7^yd^* 
5**0 W»ta4"fe< £ t> lt^tu7^yt 

«;t«r (O TIB-JK^: (iv) x*&£tizm&&m 
ik&mt. (d) <D-i)*«AfMk**, <D-2)*«r^ 

(c) tR^ur-Y^-^Sr^i- 5fc««te*e>»i»i 

5'>*< 1 1> l ioft**t^5)45ti/7-fyI*ffl 

[0 0 7 3] SIT. ^WXR^^bfrZl-i'-? 

( (C) *»Wlcfev^«ffl**t6a 

&&m4t&®i (c) lire— ft*; uv) 

[0 0 7 4] 
Hb3 5] 




- (IV) 



[0 0 7 5] MIASM** 3-1 lW^ltftl 

< l±4«*fctt5»^a«H5»4aOTt*>5. 



-23- 



[0 0 7 6] fc*3, N Mtt, — KttfcttlUfcbT^ 

U »*L<f*«*HC^T?*)*. **5, A-Mtt. -# 

trn— /v* (AasM*-ea>*»'&) WIMifl* 

[0 0 7 7] Utt. ■«**R 2 «:*i-6K*JS : ?- (- 

<r 2 )c=) , mmm* (-n=) ^fcn^if o-p=) 
<r 3 )c=) , mmm* (-n=) ^fciiyyji? (-p=) 

[0 0 7 8] Stt, MttR 4 **-*-*****- (" 

<r 4 )c=) , mmm* (-n=) sfctty ^jd^ (-p=) 

*ia*U U< lit ^lR 4 ^tt5^i^-Cfe 
* G Ttt. iMR 5 ^ft5^^ <-(R 5 )C=) , 
£»D5C^ (-N=) fcfcttyi'JBW- (-P=) *r*U 
U<»ig^R 5 ^Wi-^^^m^-Cfe^o mtt, 2- 
6<DSE*> #l£b<i:i2-40^g&:, S6>IC#*U<I1 
2 

[0 0 7 9] R 1 — R B tt, SVMCH— -eWMCo-CVvC 
fcJK, M*S«M*JB3^5«#J;l«g7~l 

[0080] M^Mn*fR6jK^&9rxnda«*fUK 

■?-0>£SlcH\ R 1 ^**!*-*-* j!aJI£^ 

mm^m, 

*fctt*X**X«:^U R 2 — R 6 tt. *fffJ^ 



[0 0 8 1] /^nyvjRC-T-fc LTtt. 7j/S, ttHl. * 
/K if-^7K ^y^f/W sec-^^/K tert-^^ 

3 0. »*u<tti-2 0oii[«**feii»tt*t<or/v 

^W2-3 0, ff*Utt2-2 0©H««*fctt» 
1^2-3 0, fftl<(i2-2 0©E«tt*t(l 

yV % i/^or^ l-^^f-JV-^/Z P^^'>;K 2-tert- 
-J^-fr-ist P^^rv'/K y^/Vn/V, Ttf-vl/^JV 
/i^K»P3-3 0, »*L<ti3-v20©i 

yK ^/w^ u~yvfc £0>MMK-7-lfc 5-30 off^tt 
* b< f4 6 — 2 0<DT V— /VS ; hP^K iso-^n t^yu 
[0 0 8 2] ±E«ft**Xtt, ^W-T-^n^-e 

/K ^no7a:^MiIf»l-30 > » * U 

[0 0 8 3] SfeKSfc, ±iaK<k:*»Stt. —^o^ 

tKn^I, ^/u^^e^S. ^/w^v^^ 
*»S*if<0»****; r^yx, -f^/X, TSK 

>r 5 k», t K7^/i, t K7/;i, - fp 
^A*t*ofct>o?fcif<oS*«** ; ^^>-^-r^ 
TA>*A^*m* ry-^fts, ftr^s, 

X, ^^-^y^sK^^y^X, ^ft^/^^r^H, 
*:^> ^y^^ziypg, ^y^^>r ^yv-S, ^yi^^^^yu 
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**rS;**7-f Kg, 

[0 0 8 4] roJ:3t^k7KlSSfi> 8£iS<&*rS> SI 

^^XtrWak^tdK-T-Bd^ * (I) ON 
lcKS^U^v>ri:^^bv\ ^tib(7)H, Stic 
IKSf HK74k l ~ 3 o, #*b<tti-2 0<DB.mV&1t 
tt»8«©7^^1 ; 3-30. » * L 

<«3-2o oaittfisiKftTK** ; mmm^m e - 3 

o, #£b<l*6- 2 0<7)Ty— Ag ; CH^Ty- 
1^2 0O7^A* R*«fftl-3 0, #f:U< 

[0 0 8 5] tfcv/^nyotX V^o^f/K 
o^O-^/U, u^3f vvK *>^p^"X^vW v"^p 
^ is? o J — /K Pt^/K 2-> ^yl'-S' 

7^yf/K ^if^ilW3-3 0, 
«L<lt3-20 Oi^M^^l^ 

[0 0 8 6] R 2 -R 5 $r^i-^{b7K^<h LTJM£#JtC 

*rs. mm^mm. y> 

(I) Q, S. T\ AfO«*JB^»Cil[SI»^L. 

[0 0 8 7] rtbb<0 9^, ^iIfil-3 0, 

oKffcRS fctt»*«^7;^^ 
S;^fW3-3 0, »*U<I43-2 0O»« 
MUKftAM ; RIWIR^* 6-30, L < 6 - 
2 0O7y-;H ; ihfe07y-/H^n^I 
^\ «*HfSl-3 0, ^l<lil-20OT/^ 
/US, «*JS«fcl-3 0, #£L<ttl-2 OcOTA 
«*jDR^*6 — 3 0. ^L<lt6-20O 
7D-/H, K*I^»6-3 0, ff4L<tt:6-20 
©7J-B^>ift if(Oi^S^ 1-5 <@St& Lfcg& 

[0 0 8 8] R 1 — R s r±. rn^H0 2i^±M 



lO^t^fPl^* 1 ~ 5 »£trfMK 
©StfcU, ^fnlfatltO, Nx S, P, 
^tf^n^o ^£ LTte^Jxtf 4-7Mflom^:fc,fct/ 
$f*U<l*5-6m^o^*5J:^#m^tf P, 

TA-*A-^ MUfll^g:* 5 1-30. # * b < 1 - 2 

[oo8 9] mmtt&i*, mwzmmm** i~~sm 

JDJC-T" *Si£SH&& Lt^SIfe £ 

< 1 - 2 0 r. i: UV\ 

[0 0 9 0] Sflc«*]l^«rl-5« 

=hnl, = hny», V7;I, ^VisTS 

^S, ^f^l, r ^ k^. -r ^ ks. - hoi, > 
[0091] &$»smmt*. m*p\ci~~5®<D*'?m 

**»s*rffen, RSIWl-3 0, #*L<tt 
1-20 cO^LtK^S^ 1 - 2 Lfc# y /U^^fc 

j&s2«£Ji±«»Lxios»*fcHu *«<k**w:ra— -e 
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[0 0 9 2] ^^"^-&*Stt. 1- 

*Lftl\ ^**^*g<b fC*#ttlctt, tfl;ttfyA;*7 

7U-/vftS, ft7^;wS, ftx-f/u 
g % fti/Tyifx^T 1 ^!, ^ y^r>-g&^;*-r A 

#*vvv^ ^*#/u#*i/A'£. *A*S. 
JXATM—/!^ 7yV7x^/^ 

J^fi, 8*1^1-3 0, #*L<ttl~2 0*> 
[0 0 9 31 y 1 ~ 5 O y 

as/ y a% h y y ^vv-> y m?-/w> y a% v^^a 

a) vy/ufc^#*tf*>*xs. r*ue<o*-ete, y^-A 
vy/K ^y^AS/y/K MJ^^>y/K ^a*> 

tChy^^Vi^y/K MJxf/Wi/iJ;K h!J7i=^ 

«*JB§^gb& s l-3 0, '^U<ttl-20<7) 
[0 0 9 4] t> i: IK* X$*T£ £ L 

^coaSrWft^itSDK^H^, * (iv) <0 
N^>. LU Q, S, T\ A + ^ajR^KSaS-fr-t-* 

[0 0 9 5] &{C±fe-?fra LfcR 1 — R 6 <E>0iJU:o^ 

£9lU*ttfcfW!1-*. »*f«©3%, 7/V3 
^i/^^UTti:, y h^rV, ^h^r^s n^p^X 
n-Xh^r^ ^yXh*v\ tert-X 

2,6->?y ^/i^^y =*-v\ 2,4,6-h y y fvu^^y 



A;*-3r>\ y h^^/^^/K 7^y *->#/uaK=. 
A, p-? o n 7 a: y ^^/W/tf—Aft U < W** 

[0 0 9 61 7^; KJtltit, T 

th75K, N-y f/VTir hT^ h\ N-^f;WyX7 

sKfcifa*, 7^stitii y^AT^y> -^y^ 

/V7;A i/ai ^/UT^y, fcVUT^y, ^X^ 

AT^y, v?->^ D^^'y;V7 ^ / ^if07^/>7 ^ 
yl;7j^7;/, i?7 x.s-A'T $ / % b y AT 

^y, ^yf-^r^y. ^^7x^7 5 y 

r y — at s y i^^ii7;v d r/i / 7 y -A7 ^ y g# if 

y x Xa tvw ^ y % X^vW ^ y , 7x-;W ^ y * 

[0 0 9 7] >ft?$«©5^ 7M/^tStl 

7x^ft, ^f-/V7xX/Uf^- % ^-A^A 
^x^f^S^ttfl T-^^A^^-. -< 

yy-{^ft> y^/v^^-^y^^A, 

>g&y^/K ^/^^se^^A, ^A^^^7^—/u^ 

^ y\ N-y^A^A^VT^ Kx N-y ^/U-p- h^xy 

[0 0 9 8] ^7**-hSfcim y^A^/^7 
t^-h, hy7;wtn^^y^7^-F, 
/^;W7tt>- /<y^/v^;l/7t^- K p-hA^ 

K H y-f b> p-^n/w 

-7 4*— V. p-h/wxy^/U7^^-h, hyy^A^< 
y-¥y7/W7^^-h> ^<^^y/^u^<^>^/uy 

[009 9] yytfl^H, -fcxyj /mtLX 

if3fts*rfe>tt, ***y a^£ LTte, y^A^^^y 
a, yxa bv^^2j>y ^^^./u^^^ y 

^^A, >T y/o tfyu*;**^;^ A\ ^^^A/^^ 

*^*^/pft^»if ?>n, ^^yituii y> 
®^y^/K y v^v^w y^n tvw y y8^7i=^ 

[0 10 0] ^*3, R x -R s f±> Mj6S«»3*»3 — 5R 
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it&mm&. 

>r ****** *^jwm«. y^^^mm^it 

ft-^wax. ^*^*x. ^^%s, 

x, w^^^ws. 

(0 10 1] £bKs R^R 5 ^ Mj6S»JB*JB 3 - 5 

■SA^wMk wtm^m. &m^&. -r*-*** 

fl:***. ^tp^^WS. 

^**Hr*S, 0. R 2 ~R 

^*-*HrW 

[0 10 2] #lcR 5 {i. **IS(-?\ ^p^vH^ m 

£riS£F*b<x ^n-yvJBR^ £Ht:* 

[0 10 3] R 5 £ LT»*LV^KflS**S£ 

/V, sec-^f/K tert-^TK 

^/K n-^^S/^ft^OlKaWUflR^ 1-30, fr£ L 

< l - 2 0 ©M«4fctt^«««)TA^S ; 

T^yf^W»^3-3 0, ft 

^t<ii3-2o <Dmvt&ftfc<t*mm ; ? ^ ^ 

O^IW S 6-3 0, »*t<w:6-2o©ry- 
SlWi-3 0, ^i<fti-2 0^p^yjb 
yg, ^hPl, tKp^^^t^^^l-t 



[0 10 4] R 5 £ ITS* Ll^b****!^!!^* 

> y /w, ji^a-v' y /v, i?=.*f-/v*s y >k h y ^f^> / 
>^ y ^^./l/v' y /k f-;i/-t-yf;i/v / y >k 
bttSo «^»*u<tt, hy^f;w>y/K by^ 

;vy^=^;vi/^) /k i/y ^—A-y *$-;vi/ y /k jyy*. 
=~/\>>i/ y A\ ^^f;V7x=;wyi);K ^yfvw-t-:/ 
y a\ y (^y^7;v^-P7x > y ^ 

[0 10 5] R^R 5 !! Znh<D?1b<n2m£lt(D 

R^R^H^lM^ f&OSEtfmc^ttSR 
x -R s O 

LTt>£<, R 1 ^*, R 2 I^±. R 3 Prb. R 4 P±. R 

[0106] n tt. M©«SS:ifct*T?fc 5 , 
tCtt0-5, $?*U<ttl-4. J:«9$f*L.<«l-3 

r/^5 = »>^«> y^fi, 

com-^l-^, Sv>icp— ffcot^ I/iot^tti 
[0 10 7] ^nyyfft ttH Mm, $k 

tfjtctt. ^ntTyK ^^r^> 

; o-^^^K >^ n^^r^/K y 
^/K 7 /nfe ^R*If»iS 3-30 Oi/^ 

p7;^S; ^p^-;W iy^ n^^fir^/v 

^/u^o tvv-^ if or y -/wr/^^/H ; ? h 

y^K ^^f/>7x-;K hy^f^7x^;K 
^^-yK /d^/V7i^/K t*7x- y/i^, ^-^^ 

1 — 20 ©Rft^cMOft < t fc— o0>***S'n o y 
[0108] rttbop-b, «»lR«#l-2 0©fc 
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3riX# if OTA^ ^VS \ V ^ J ^V, y^/l^^y^ 

— A/Tvl^^rv-g ; Tir b=*rv-g ; ^/I'Ttf— A'gft if # 
[0 10 9] jTfV^&t U-Ctt, hiJ|BR 1 ~R 5 T0!) 

— K 7x^7;U7^^- K ^y^;^;w7**- 

a^**— h y>f yyf/^yfy^/w7t*- 

h ft if ox a> ; ^ 

;WV7^f^-h, ^ ^ ^ — K 

A^^^i/XA^^^— K ^y^7^to^<^^ 
jls?**— hftifOXA^-f hS ; TA^A^:*- 

[0 110] bTAtttttett, BtJlSR 1 - 

/vr^y, ^7x^7^;, i?vv a^t ^ ; . 
^;v7 5:/, y f/^7 * s / & if or y — A'T s 
y x*fcttTA'*A'r y -a-t ^ y Sft ^^tf hfr 

[oiii] ^mtsaa^i:ii br 
4 (RteTkiH. ta^a-^ «*»&#u-ct>J:vvry 
—A*, ^nyyl^trSW. ) fciftftptf £>;ft,6 0 
ryV^^AftSiLt^iCtt, A1R 4 (RiS 

tK^> TA^a-S, K»S«r*UTt>J;v^r y-/us, 
SfctrMWictt, hy>t/^^7^y, hy^ 

/i/T^^^^r h y >^ n^5/;i/*^7-f V&ifO h 
!)7M^^7^yI; h y :7a^A^X7 ^ h 

y h y A^x:7>r w^ifo h y ry ~ m^7^I; 

^f/^77^ K jx.^A-zfcX^T'f K 7*=/v* 
^77^ h4^*^77>f h» (*X:7^ K*) ; * 
X*^g; *^7>fyKI4CTilfP)ix5o 
[0 112] ^nyy4«iU*#»M, P 
F 6 , BF 4 ft^7^m C 1 0 4 , SbCl 6 /i 
ifO«*£«fc I 0 4 &ifO3 !>*4*«3fc4f^*»f 



a% v?7x^/u->y/K hy^f/^y^ hy^f/v 
~> y h y t:vw-> y /k h y '>^o^>^> y 

/V. hy7xx;w>y;K y ^>V*/y zc ^/W y /W s h 

y h y a-> y /u. b y -r y ^a^> y a-& if co^LTK^e 
&;y y /ug ; h y y ^a-> y -r ^ wmtfcM 
m^> y a^— ; h y y f^-> y /^y ^vkc if o 
* >r *e&r a-* A'g ; h y y ^A"> y a^ » -;uft if 

[0 113] r;\^~VJ*ttmtVXMcftm\zt*, m 

(c«*UfcX*s^f bits. 
[0 114] ft*J, n^2£LLO^te, Xt/T$ti5 

(iv) ^&£frzm&&mit&®<oMrft&)ti:m* 

[0 115] /j:*5, TfiB**«^*5^ x "CM«:a»^«JS 
T--C*>*9, MittfSc (III) , Ti (III) , T i (I 
V) % Z r (III) . Z r (IV) % H f (IV) , V (I 
V) , Nb (V) > Ta (V) % Co (II) , Co (II 
I) % Rh (ID , Rh (III) % Rh (IV) £^-r o - 
tlt>G>t£t>*-CVXft\Z % Ti (IV) , Zr (IV) , Hf 

(IV) 3flS#*UV\ 

[0 116] Xn, FflXL^C K Br T^ifO^n//^ 

i©^ ; t yi^Ii:^ itt 2^ 

2, 5ffi^JRT?ttn = 3^<C«. «^.tf4fc«3ftST i (I 
V) ^^n=2-Cfc«9. Zr (IV) CO^tin - 2 
-C&>9> Hf (IV) o^^n = 2-efo^ ft 

[0 117] 

[^3 6] 
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MXn 



MXn 




MXn 




MXn 




MXn 



9 




MXn 




MXn 



MXn 



MXn 



L MXn 




MXn 



[0 12 3] roi^^i^jk (IV) 



T 



j>Xn 

[0 12 41 
[ft4 2] 
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Q Q Q Q 



[0 12 5] 
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Kb4 4] 






TtCI 2 




TiCI 2 



;tici 2 




TICI 2 



9 




TiCfe 





TiCI 2 






TiCI* 






2 \=/ ' 2 \=/ / 2 

[0 12 7] ±flB— (IV) TMc£*Xs [0 12 8] 




TiCfc 




p 





tBu 



TiCfe 




TCfe 
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M'Xn 



N '2 




M'Xn 



SiMe 3 




Xn 



-N /2 




M'Xn 



N /2 




M'Xn 



N '2 



P 




M'Xn 



P /2 




9 



M'Xn 





P . P 



v4 




9 ^ 9 9 




M'Xn 



N '2 
n 

9 




*\M'Xn 



p p + V 

^ N *^M'Xn ^ N ~^M'Xn ^^M'Xn f^/^ 



'M'Xn 



P 



MXn 

N 



[0129] ^oJ:5*±SE— (iv) M 



j 

[0130] 
Hb4 6] 



N 
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[0 13 1] fcib\ ±12^*, Mett^^*, E t 
te^fvl^ i P r m-Zf* tT /l^, t B u fitert-^ 
TfvUS, Phtt7x=A/«/7t. _h|E— «5fc (IV) T 

(IV-a) "C*S*L6flS«** J *>*. 
[0 13 2] 
Hfc4 7] 

\ W / \ T^f I - <lV-a) 

[0133] $ (IV-a) «K M v A, Q. S, T\ U, 

R^R^i^Xtt, **L-eiX±SB-«^; (IV) *<7> 




M. A, Q, S N T\ U, R 1 ~R s *3 < tU ? X ^rP^-Cfe 

t), a* KAtrnm-ehZo tr rat. tMR 12 ^ft 
(-(r 12 )c=) . m.mm* (-n=) 

(-P=) ^t<fifMR 12 ^tt5 

SR 12 ^tt5SI^T^So 
[0 13 4] Q * fiIMR 13 $:W5^If (-(R 

13 )c=) , ft*^ (-n=) ttnv ("P=) £ 
s- tem&mR 14 ztf-tz>i%mm* (-(r 14 )c=) . * 

HfW^ (-N=) ^fcli9>-Jl^ (-P=) 

< (it ^iR 14 ^tt5^i^T^s 0 t 1 nm&m 
R^zm-tzmmm* (-(r i5 )c=) . mmm* <-n 

=) tfcii'j^ (-p=) #£L<ttil»£ 
[0135] r^-r 15 ^ zvM£l5i---efc*fcoTi* 

Tfc<fc<, R"»4R 1 ^I^»-C*>»J. R 12 -R 15 te, R 2 



-38- 



[0 13 6] Ytt, R 1 ^R 5 **e>Stfix5'>ft< t 1 

se^s^L-ctt, it*, -r**, aix. 
^-rn, tuy, ^x, *!>s^wt^p)a«n5'> 

-NH- -N (CH 3 ) 2 - > -PH-, ~P (CH 3 ) 2 
-ft*f©«**fctt» ^JK-T-MTK; -CH 2 -, -C 
H 2 -CH 2 -, -C (CH 3 ) 2 -/«(:M»i^i 

-2 0©«ft*»S;^^ -J-^u:^ ryh? 

* *f©«*jamtt* 6-20 otttft^imMfc** 

^ft»I;-SiH 2 -, -Si(CH 3 ) 2 -/^^ 

~SnH 2 - -Sn(CH 3 ) 2 -^if07 
^I^tSl-BH-, -B (CH 3 )- -BF-/^ 

[0 13 7] -«W (IV-a) -C*$jft3{b^«*> 

R I tR I1 fc-Ctt*«fctt*«*«r*J*Urv^ 

siMi^^tttii, rsa— /tts* (iv-w 

[0 13 8] 
Ifc4 8] 




- (IV-b) 



10139] ^ (IV-b) M, A, Q, S, T\ U, 
R 2 -R s *3j:tfXi*, -tn-WbiBB— (IV) 
M, A, Q. S, T\ U, R 2 ~~R 5 &£XfiXtmm-?$> 
9, A* % Q\ S\ T\ U' *3J:r/R 12 -R 15 Ji, 
%tl?tl-f&j£ (IV-a) ^WA' , Q\ S\ T\ . 
U' :&J;tfR 12 -R ls £P;gTNfc5 0 R 2 -R 5 *3J:U<R 
12 -R 15 J3\ SvMc|^-T-t>JI#oTV^*><fc<, R 2 

^R 5 *>£TfR 12 ~*R 15 <D5h<D2m&±<Dm, L 



[0 14 0] — (IV-b) K*5^T, R 4 £*:I*R 14 

-fa-***** v>^m. >r<<m 

[0141] Xttm AU^y^ K*J^ 

i~20 o*fl^*«fctt*/u**- 
*LV\ na*2£Ui<0»S\ 2«£*±<DXJ&SEl/M£iMS 

ottiV\ Y' tt, ±B-«W (IV-a) 
±iW3|£JlJ:, i9»*U<tt4«K±20«ia 

Tfc J:v\, 

[0 14 2] 2flfi<0»-g* (Y* ) iLt^im 
-O-, -S-, -S e-*W*;U3^yi^ ; -NH-, - 
N(CH 3 )-, -PH-, -P(CH 3 )-/£!f©S**fctiy 
:*«iP4#» ;-Si H 2 -. -S i (CHJa-ftifO^ 
Sfftfll-SnHa^ -S n (CH 3 ) 2 -# i?<D*X 
If^Il-BH-, -B(CH 3 K -BF-4^*9 

(CH 2 ) 4 -. -(CH 2 ) 5 -, -(CH 2 ) 6 ^^^Iff 

a* 3 - 2 o <Dttfd«{bfc*a. i/^o^>yf^S> 
o«WMb**at«>-«^ i - 1 oaosfb***, 7 
y>\ ^-rid, ti/y, *x, *?^#if<£>^ru 

tWi ir^^ilW 6-20 o»*WI:**©3R 

t n ^s:* tfjRiWR^MS:^ 3-20 <ommt^<om 

[0 14 3] SATIC. ±ffi-«^<IV-b)-CS£*LSS# 

[0144] 
[ft 4 9] 
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AA 
S3 



N^tBu 



tBu 



Me te^^vi^^ 



J. * £ 



[0 14 5] ±«E«5%*. 
*tfb**fc:*3^T, ^^JRSrS^a^*^ 

(C) (0»3lc*&tt, fllittf, 31 

&&m<£&®> (C) £^Lfc£#tcffitt^*#Sft^ 
4fc OEfiW-ffiWtO MX k (M*5J:l/Xf4±IB— K 
5£ (IV) *<^M:fcJ;tfX£l^^&?K kttMCDJ^^-tf 

[0 14 6] JWMttctt, m&&mit&%) (c) 
&#£JKft£^ (C) fc£j*Ufc:&*K:tr b-/u7^K 

^w^r 1 - n h 2 t^ l i^r ^ > 

SMb-e-fc (ffl.U R x tt, ±l£-^ (IV) tOR 1 ^ 



tBu 

[0147] m&&m<k&m (c) sr»«i-5ffi 
/Wb-r * r t -c» b ttfc r * * * —>\>mc&m 

(Angew Chem 1994, 106(11), 12 14^1E^O;frife) £r_b 
EO*ftt7- y V«ftfr», SfcteR^NHa (fc*f 
U R l MU ±1B-«S£ (IV) *OR l fcWI||-C*)S, ) 

[oi48] tr^ v—^Ttv hv ^^£5 * -hta— jr 
a; (iv) «p^u3&ss*jR[-7--e*9x A*s**im-?*fctt 

S /Wtts J: tM S / ft 0 r £ -e^j*-r ^ r t 

[0149] ±ib-»* (iv) toumif-efcs 
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r / ~ r> ^ { b i: rje $ ^ 5 r. £ I - J: 5 # 5 t & T 
[0150] ^ry^9Afb**r*. «*.tf7k*r% $ 

[0151] r 0 L,X&bfrti&ixL+ffimftZm 

T/^^/Hb^o^JR^^irteiaT-e^U, -7 8 

[0 15 2]Mi:im roip^SJS^ai^t 
7> (THF) ftW>«tt»«, h/^W^O^bTk 

^ajil **{b-*- h y *-m*gh- h y vj*mm<D&m& 
^ h y ^>\<>t ^ try ^^*o*«4fis*s»*u 

[0 15 3] £ ^J*Lfc»»&JRffc^+<D£* 

euna^ ?t*m»&mik&& (c) 

l@^*fcl^2m^-bm^t?-&r^v^^i^So 
iiaa^JRik^^ (c) EJWos^JSffc;^ 

[0 15 4] ±eS»*Jlfl?&lfe (C) (C^JDX. 



v a 



[0 15 5] (c-l)TE-jtt^; (iv-c) -e*£*t£&# 
[0 15 6] 

Hb50] 



f 

R 34 



MX, 



(IV-c) 



[0157] 5£*, MJi, J@3H«ff 8 - 1 OK^fcaW! 

*ftoTlvr*>,fc<, ^S/S^HS 1 ~~ 5 0<D£Hb*3t 
m. KWJS^ft 1 - 5 o<D^n^Wb»fbic**, jBMfc 

y/i'S^fcwu y>\ 
[0158] R 31 -R 34 -e^^tb5^^. rne>o5t> 

0 2fi^l, #*U<ttl»S-*-5*^EV^^5iftUTIIl 

ftTK^s, k*jk^» 1-20 <D^v<y>{tmik*.m 

[0 15 9] (c~2)Tia— M^aV-d}^S$tL&X«A 
[0 16 0] 

llk5i] 



<(E m )A) n < 



R' 
I 

Y 

R" 



^MXp 



(IV-d) 



[0 16 1] Mtt, ^»»*3-6*^feltfn 

i:i-50 co^jbTK^^^ K*®^* 1 - 5 0 <D/n u 

y^, >T^943J:tf^*A>?>Stfix*^ft 
[0 16 21 mW:, 0-2©Ift*fc5, n fi, 1-5 

os^Tfe$o Att, ^«^i 3~i 6mfrt,m\*ft 
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x* £&mif fetu fetter *-e*>a r £ 

[oi6 3] ei*. ft*, mm, wfis, m 
*, -fa-5\ y>\ *i?*^j:^-<*^?>jstfn**' 

[0 16 4] Xfi, 7K*^, ft*^ 
<Z>ftftzK*S, ft*J^^»*5 

pyyftUHbWtt, ■****». y>r 
oTv^rt<tv\ r*i<b£>5*>. xri/^ny^iK^, ft 

*JKffi8ctf l-2 0OKft**S4fcl±^**- 

[0 16 5] (c-3) TIB-***: (IV-e) -e*§tt6» 

[0 16 6] 
IflS5 2] 



[0171] 
[ft 5 3] 



;wxp 



(IV-c) 



[0167] aw, Mrumn«ff s^i i«*»bswyx 

ftftTK*^, ft*^* 1-50 <0^n y^ftftftTK 

*, *fc«:, ^^^t>u<n^*^^-rse 

&g£#oftft7k*g, Sfcttft*^* 1-5 0^ 
ny^ftftft7K**T»*>9, AfcA , filPI--Ct>**o 

[0168] B 13^ ft*®^* 1-50 CDftft7K*^> 
ft*JD^S l-5 0O/M3^ Vftftft7k*^> R 1 R 2 Z 

&£xfR 2 izmmm*%ti-2 o<oftft****>ttt^ 

fct> Ha^^^nll^-g-tpft*]^^!— 2 00 
ftft**2fi-e*>9, Zlift*. ft*. V>*1t 

[0 16 9] pi*. M<Dffi»&ffiizi-m-e$>z>o Xfi, 

**JD5C^ ✓May^JlR^, ft*^»l-2 0Oft{b7k 

mm. s*f o^nyyfts<k**i, as 

[0 17 0] (c-4)TE* UV-f) -e*S*b*'>fc< £ 
*r*E4fc^**tra^*ft^* 



(R) a (R) a 



MYc 



(IV-f) 



[0172] 5t«K Mtt«ffl*jR3-i i&a>e>»fft 

sa^JWS^fcsM". Xtt, MMftlBl 3. l 4*5 J: 
fclottft*K*"C*>*. afl 0*fctti£r^1% R 
nyyJS^ ftftTK*^. ^P^yftftft**!, ftft 

7k**«*^y^*«:^i-d\ *fc»a*. y 

[0 17 3] bli, l-40lt^^ b#2£JUbZ> 

»*\ # [ ((R)J 5 -x 5 ] Xttiai— et>»*oTv^ 
«*IfSi-2 0©Sto*S, ft*H^*i- 

s> y>r*«*r**fcttS****Sr^i-« 

[0 17 4] cJ&*2£UL<D»^f*, Y-e^$tt5a*© 

(c-5) -^RB(Pz) 3 MX n -C^$H5]l^Jllft 

RHt***^ ft*H^» 1-20 cfcftft*****:!* 
ft*!!^?* 1-20 <D^n y ^kftft7K**Sr^"t-. 

[0175] Pz«. tf^^-f A'S*fcr±«*fcr9v f >f 
tk*^* ^pyvi^ ft*^»i-2 ooftftTk 

[0 17 6] (c-6) TI5^; (IV-g) T^^n^lM 

[0 17 7] 
Ut5 4] 
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R" R 



L V 7 



(IV-g) 



[0 17 8] Y^^tfY 3 ^ Cfco 

[0 17 9] (c-7) TI5-^ (IV-h) T^c$*L5{fc 



[0 18 0] 
UtS 5] 

R* 1 N— R 52 

[0181]^ R 51 -R S4 « > HW£^--efc#M! 
oWCtJ:<, TK^M^ 

(c-8) tie:*; uv-i) x^£tiz>m&&:m4t&yo 

[0 18 2] 
[<fc5 6] 




(IV-i) 



[0 18 3] Mlt JWB*»3~1 l«d>€>31« 

nte, 0£fctel(^2&T*£>*K ptt, 1~3«T' 
[0 18 4] R 61 -R 68 te, S^I^-T*t>^#oT^ 

xiJf^W^. ftSWS^* 1 — 2 0 

****** *>T^«i:fctttt**«*ra*U q 
[0 18 5] Yli, — ^-<V^^ai«:*«"r**-C 

mm. ^-r^^fc«y^n^A$r^i- 0 a^, 

«»*»14, 1 5£fcl*l 6K*>&StfH*JIK-?-fc** 
■To 

(c-9) TIB-jR^; (IV-j) -C^^HSIMI^ 
[0 18 6] 
Hb5 7] 




(IV-j) 



[0 18 7] Mtt, S»WjB3~l 1 

Ate, K*^. -Y^-^M^ -few^IS^K ^fcligm 
SR 77 $rW-r^^^^^i-o R 71 ~R 77 tt, 5>Mc 

<<*<>ttm. v>** 

T^<t<, m= 2£tJiO«fttloOEffl[^$* 

ti5R 71 -R 77 OHll@OSt, H^E^I^ttl 
5R 71 -R 77 (D5^ l^^^^tvC^Tki 
<, R 7i H3±, R 72 (^±, R 73 (^±. R 74 l^±, R 7S I^ 

[0 18 8] nliMOffift^fc-fSS-rfc^o Xte, 
*#DK^ ^ny^JKC^ *fb*c*£, &lii**rg. <{ 

*<?<*mm, &m&mm, r^s-b^ 

**g, 2J>*«k />ny^«, ^n«ft* 

mix. *-r**#s, y/^-!>A^s^fcii^x 
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[0 18 9] £/c x-e^sns»S<a£tt. e^kjs 
(c-io) ia^v^^j.=.^#»S:^ri-6iaffi J ?-«:'& 

(c-11) VO (OR) n X 3 ^*SftS/**-S>*-Mt* 
[0 19 0] nttO<n£3-e*>S. 

(OM)WttAflMfrfrft) *»W^#«c«&-CJ8v*e> 
5 28§*5<fctfSfSl 2, l 3lRd»fea«*L 

[0 19 1] 

(D-la) — «5fc R a B Al (OR b ) n H p X q 

R a *>J;tfR b te, Sl^dpJj— TtWoT^t 

^ 3 , n 0 ^ n < 3 . pliO^pO, q J* 0 ^ q < 

[0 19 2] (D-lb) — JttA M 2 A 1 R% 
0£*, M 2 ltL i , Na3:*:i±K£r^U R a ^^ll 
1 — 15, »*b<fil-4 <Dmtfom&&7* 
-to ) T^^nOT^lMIirT^^^A^ 

(D-lc) — ^ R a R b M 3 

^* Jl^Sc** l <- 1 5. »SL<fii-4«« 

[0 19 3] «flB(D-la)KlJRi-5*r*r/i'5 = »>A{b* 

-*5* R a m Al (OR b ) 3 _ m 
(SOK R a *5J:tfR b tt:, SV^-X^^oTV^ 

mmm*m* 5, 8*t<tii-4©« 

^blK^S^b, mtt#*L<M:l. 5^m^3<DfeT* 

R a m A 1 x 3 _ m R^riK*®^*^ 1-15,0 

mW^L<liO<m<3T^5o ) -C^£ft 
S*-«T^5=^Aft-&*. R a m AlH 

3^ R & nj%mm*m& 1-15, u < « 1 

R a m A 1 (OR b ) n X q 

fci<» 1 1 5. #*U<ttl-40>« 

flak**£ii*U XliAoyye^L, mf±0<m 



^3, nli0^n<3, q 11 0 ^ q < 3 <7>*"C*> 9 % 
Om+nfq = 3-Cfc5. ) t« ^SfflT^ $ ~ 9 

[oi94] (D-ia) ^m-r s *rrar ~ * Mmm t 

Mi^f;v7/v^[)A, h y ^a-TA^x:?^ h 
!Jn-/f;V7;l/^^-'>^, h U zfu fcVWTA^ xi# A N 

a, h 9 ^^a-ta^^a, hy^A-TA^x.? 

AfcifO b yn-7;w^;U7/v^^A ; hy-f y^ntf 
c-ZW/W^^, h y tert-y^ATA^xi? 

a, h »2-y ^a^^ta^-i^ by 3-7*^:/ 
^ata^ ~£ a, h ^-^f^yf/^/u^') 
a. h y S-^a^v^a-T/i^ ~?a s hy4->^A 

-O^ATA^-^A. h y2-j*^/W^>ATA^xi 

h y s-^A^^vvwTA^x^i^ by 2-^ 

/^^^V7^ ^ xi £ A# £f£> h y #H£flT A-3r AT A 
^^A; MJ^P^^7/V^^A X h y 
ot^f/W^ VJ**£¥<D h !)V^n7;W7^ 
>xr>A ; b y ^mnA'TA'*— h!) hl);U7/U 
^^Aft^cD b y r y— A-TA-^xi^A ; ^ y^f 

*?J*'^<< Y=74 K ; (i-C 4 H 9 ) x A 1 y (C 5 H AO ) z 
*K x, y, zltJEO^fc^ z^2xtfc5, ) 
^-C^^tbS b V<< y^UxvUTASx^A&Jftf) b y 

w^r/K^^ ; yyf^r/i/^^^ b 

*-v"b\ >f y^7;V^-!)Ax b*-fb\ ^y^f 
A'TA-^xi^A-f y^utff^ b^^TA-^A'TA^ 
^^r;>3^>K; ^f/W7/v^^^A> b=^> 
K> v?aL^/WT/l^^£A^ b*$"b\ ^y^WT/W^ 
h^rv- Kfc£<Di?T/l'*A'TA'Sxi£ATA'Xi 
K ; xf/u7/U^!)At^^x h^rv-K, 
T/V i^-fe ^^h^r-yK^ ^(D7/V^7^ ^ ^ 

^^Hr^^rT/v^^^ K ; R 6 2 . S A1 (OR b ) 0<5 ^if 

fc7/V^7;V ^ — ^ A ; ^if/W^!)i».7iy 
^ri/K, v?xf;W^^A (2, 6-v^-t-^/^-4-^ 

-t-^f/M->f^7 a. y ^r'>K) . ^y^7/w 

(2, /W4-^ f;P7 1 / =3r K) , 

y ^f;u7;v ^ ~ ^ i^^ (2, 6-^-t-^f/W4-^ ^ 
yu^ 3i y df- ^> K) irCO^T/U^^T/U^ ^!)A7!J- 

^xf;u7/^;x[)^DU\ ^yyf/w7;v^ 

i^-^^^^ny K % xf;u7/P^xr^At^^yn^K 
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;w^;V7^^^^^ ; v'xf/w^^t Ky h\ 
y^f/UT/^^^Ak Ky K^'co^T/i^/UTA^ 
nr^At K ; ^fvPTA^-^A^fc YD h\ 7xi 
fcVWTA-^ — ^A^fc K!i Kft£0>T/l'*A'7VUS^l> 
Ai^t Ky Kftif*o»©»»»K:*»ft4*t*:r^ 

;l/7/l'^-^A ; ai^yl'TA'S ^>)Ax K3rv^ n y 

^ - 5: K4^cos#ftfc:rA'=i*Mb 

IfZZk&X-ZZo 
[0 19 5] *fc(D-la)fc««i-Sfb^«5 1 t3«ffi't5r. 

kti*x%Z> 0 r©J:5 4fl:^»tfrft#ttlc:ii % (c 

2 H 5 ) 2 A1N (C 2 H 5 )A1 (C 2 H 5 ) 2 ^^W2>: 
t^-e^5o WfB(D-lb)fcJRi-S^»i:U-C«:. Li 
Al (C 2 H S ) 4 , LiAl (C 7 H 15 ) 4 ^^lrW5r 

[0196] ^tzzcom^h, <B-i)*»&m<t<&&t 
uxji, ^A-y^A, ^^y^A, ^ntwy 
^a, y^v^y^A, ^t/^^v'^^p; 

K\ ^A-^^v-^A^n y h\ jn^/w^i^A 
yo; h\ 3i^/W^*->^ A* n ij h\ 
^^^o^ K, ^nt^l^^v-^A^n y h\ ;/ 
f-Armi/p A^p ^ K, ttAs*ir**sVJ»9 d y 

K\ S^^V^^S^A, ^^-/^^v-^A. v 5 

[0197] *fcm^rt"c±ia^«r^^^»>A^ 
toT/v r /v^/w > v a £ co*&-S-itr# ^ 

±ieco <t 5 4(D-i)*rt8^JSft^w:, i aMMarcifcfc 

[0 19 8] ( (D-2) ti7/V ^ — ? A * 

m x&m \zjt> txm v * e> *l a (d-2) tt7 /u^^ 

t>Jz<, £fc4#§!§¥2-7 8 6 8 7f^C^$nt 

9 4^v^>-^tso^r«T/w^=^A^Mk 

[0 19 9] {eX4*fe]0>7A'£ /^r*y->-«. «*_ti:Tia 
(1) »#*«r«#1-eft«**fc»4tt**4r**i-* 



i ir y * A7kfD**^<o«{b**a#:«»«ic % b y r 

A^A^TA- ^ — ^ A ^©t«7/u ^ ^ ^ Aft^*Sr* 

(2) ^<>-if>\ h A^> x j3l^vUol— 7VK 7 h7 k 
Ka77^*^jB#+"C. h y 7^^;U7^^ 1 )^ 

(3) >\ hA^>ft^<7^#*-ch y 

co xmtm £ *kZ> 
[0 2 0 0] Jfc&gETA'S /^Mr^fi. ^ScO^^m 

^•y- ^60^^^)^ K« «*s**r«r 5 =. * Afb 

T^#wtd ti> mile (D-ia) icjii-s war /u S - V 
V9*mfz>^kfrx~zz 0 

[0 2 0 1 ] ^tlb(D?h. VyT?V*c;VT jva^y 
A, h y i/^ n7;^7/W^^^A^t u< % by 

jSKfcUttt, -<>"i?>\ ^r^UV, 

[0202] ^fc^^■e^v^p>i^e-<^if ^^tto 

W^T/U^xi»>A^-^rv-{b^«, 6 O^CO-O-^^iC 

**t5A i a i m*9&f?mx 1 0 %J^T, » 

^L<»i5%aT, ^^0*L<fi2%^T^*>5 1 b 

^A^^fb^i: Lttt, Tia-ns:^; (v) -cssn 
-sr khxsz>„ 

[0 2 0 3] 
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lit 5 8] 



n 2 ' 



r r 



\ai ... ( V ) 



[0 2 0 4] 

<b7K^S$:^-ro R* 

oo^fbTK^^^-To ^Jis-^a (v) tt^ns^ 

^ (VI) T~&£tiZ>T/i'*c/i'#v>&k 
R 2 °-B-(OH) 2 - (VI) 

(5£<K R 20 l*ifti2<tl^C&£^fo ) 

[0 2 0 5] (VI) T^$ix^r/u=¥^n 

3, 5-i^:7Ao*-a2tfp ^a^/u 

n-^f^-^xi^m, 4 yy^/^^^ms 3,5-^ 

[0 2 0 6] :roi^7;^nyKi:^$t$ 
ti7;v-;-!?A^i:Lt^l:il ?fti2(D-la) 

[0 2 0 7] JbfHOi 0 tl (B-2)ti7/U S~ ^i^^^r 
Vffc^W^ lS^^*fc^2@J!^±M^ii:T^V^ 

(i>-3) m&&mit&® tzLfc^xj* >ttzw*j&-t z> it 
*&wx 1 &mzfocxm^bfrzm&&mit&& (o 

¥1-5 0 1 9 5 0tm 4#§8¥l-5 0 2 0 3 6f^ 
#^¥3-1 7 9 0 0 5fM, #H¥3-1 7 9 0 
0 6f^ ^3-2 0 7 7 0 3^ 4#§fl¥3- 
2 0 7 7 0 4tm USP-5 3 2 1 1 0 6*fc^K: 



ic s ^fo^y <b&<&*5J: tM y#y fk^ifctwf 5 r. 

[0 2 0 8]^tC(t /K^StUtt, BR 

k*v)m&&&ft^X^^Xh£.\<^~~/^'£tite7ym 

/u^-n/Jfnv, h y ^^—A^ov, h y x {1-7 
o7x^) ^ny, hy* O.S-v^A-^o:^- 
/l/) by* (4-7/V^-n^^/b^ tffp 

V, hy* (^y^7;vto7j:^) #n>, 

(p-hy/u) #n>\ hy^ (o-by/u) #u>\ by 

* (3, 5-i?* s ?/U7 = =./\s) #n>fc*?AS*tfe>ft* 0 

[0 2 0 9] LTH, ^J^ffTfS-^ 

5£ (VII) •e**H5fb'&»36S^jf p,tt5o 
[0 2 10] 
Mk5 9] 

f 4 

T - (Yin 

R 

[0 2 1 1 ] 5£"K R 22 £ tttt, H\ 

I^Ji«:ft57xPt^')A^^y/j: 
<^2fltf f)H5c R 23 ~~R 26 tt:, SV>lc!^— ni^o 

[0212] mrsa*/^-?^*^- iti^i- 
te, hy7x-w^5)A^^y, by (^^w 

^7^^/u) #/U7t^?A#^^ by (^^f/^i 

^u-cAflcwtctt. hy^^7y^-i)is*^y, 
h y ol^/^t^^^^a^^-^-v, h^n^/i/Ty^ 
^^a^7^^-^, hD^fy^y^^^^W^ h 

y (n-^fvV-) T^^^A^^^-V/^ifO h y 7/V* 
;V7y^e-^A*fty ; N,N-i^y y — 1> 

N,N-^^/VT=-y ^^A^^^-V, N,N-2,4, 

^7-y-r)^fty;^ uy^oe/u) 7^ 

[0 2 13] mlia^^^^^^^^vi: UT^etltc 

hi^xr^t-^A^ft^ hy (>^>u 

^m^yu) ^^^^t>A^;^^-V x hy (v?>f;U7i 

^1/1^) ^7^^i)ix^f^y^^hy7!)-^^tx 
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^jUT-V— 9J*jJ^*>* ^H-it^^T 

[0214] i^tyffi^iit, hyr/^ 

~?A^rh7 (7x^/W) **** (n-^/W T 

y^-^Af h7 C^^^/v-) h y 7<^A'T> 

^!>Af h7 (p-hli/U) **Hf> hy^^WT^ 
^^7^7 (o-f!)^) **i?i> by (n-^f7l-0 T 
^^rF7 (-<y^7;v^D7x^) *?^f, 
h V y>u \?;\s7l/^r~ ^J^y" h7 (o, p-i?* ^7 x^ 
AO *?Hf> hy (n-r/^AO r^!)^7h7 (m, 
m-v^^/V^n/U) 3^t>^ x hy (n-^/W) 
^^At h^ (p-hy7;^P^f/V7x^) 

h y (n-y^/W) 7^!>A7h7 (3, h l J 
7;^D^f^7x^/U) hy (n-y^AO T 

y^^^7h7 (o-hyA^) **?ifft^^fkfr 

[0 2 15] N f N-^r/U^T=y LTJU£ 

tticte, Mx.im N-^^ f^r - y ^ ^^7 h 7 

~A0 N, N-^xfyl/T^!)^!)^/ h^ (7x 

—AO N, N-2, 4, 6-0-^ * f/V7^ y ^^7 

AO 7^-!>Afh7 (^y^7;^P7xn;W) 2ft 
*Jis9 P^V^y^^Af h7 C^ 7 ^- 

[0216] $ id>r a-^ttfbe* ttt, b y 

/^;K=^7h7^^ (^7^0 7i^) 

h, N.N-^^yur^y-^A^ h7** (^V 

^ ^7 /U) 7j?U— h % 7xDt-!)A7h7 

^Aofrn ^a^A-O" hx b y y z^^jvjj 

N, N-v^^'A'T^ y ^ I )A^y^7x^;ky^ n^V^ 

s**=:A«fle, tib^c (viii) sfcte (ix) -ea^tt* 
* * *f ft if if 5 r £ t> T*# S . 
[0 2 17] 

[fteo] 



H(El20) 2 



[0218] 
[0 2 19] 

lite 1] 




t - (VIII) 




(IX) 



[0 2 2 0] #7>it&mt UT^fttfjlCtt, Mjfctf 
(14) ; Chy (n-y^A-) 

^A) y^-^w-b, tf* (by (n-:/^A0 

9 a) T^tfi— K tf* Chy (n-y^/w) 7y^ 

£A] ^7^^^- h, ^ (by (n-^AO TV 

aj.-^} Ff^^>- h, t** Chy (n-y^AO r 

^^na^^^U— h, tf* Chy (n- 
y^AO T>^~!/*A] Kf^^no Kf^^^h^ 
^(DT-^VOit ; hy (n-^/V) 7^^^ 

(in) , Chy (n-y^vio 7y^>>^) tr* 

(in) ft^oAJR^^vr^v^ft^s^rffett 
a. 

[0221] */^7^b^it ur^cit, 0Ux. 

4-*^VtJ)?7y (14) . hZ'^iJ/V^J-i-^y^ 
(13) % M-^/W^t*^^ (14) , K^#^ 
-f Y=7<< K-l-7 x 3-i^*/w^ ; t # 7 K-r 

#^~r K9-f K-l-^ f 3-v?*^V t^7 V, £ 

7^ 7,8-v>^/W<^ ^7^7V (13) , 2,7-^ 
;w^yf*^7y (1 3) . h*7-f K- 

7, *? >-y*%&9 V, Kv 5 ^?^ 
^ K^-r K-ll-^^yW-2,7-i ^/W^^V^^J^ V, 
hy (n-^^/v.) h, 
hy (n-^/v) ry^^^Ai^^^vf^^w 
h. hy (n-^^) ry^=^Ai-^Kf*#^ 

— K hy (n-^f/V) 7^«?Al-fy>f/^!J 
/v-i-^yw^^jKw— K hy (n-^^^) /y^ 
^A^n^e-l-^7/w< K^j&tKV" h, hy (n-^^ 1 

/v-) ry ; t^'>A6-^;w^^V'-h (14) , hy 

(n-^^) 7^-!^M^;W^jK^F (1 
2) % hy (n-y^M 7y^!?A7-*/W^y7 f * 
h (13) , hy (n-^^yu) T>-^^^A7,8- 
^/W^^V^^^U— h (12) , hy (n-^^/V) 
7^1) A2 f 9-^/W^t>>^2HU— h (12) , 
hy (n-y^V) 7V^!)AK7*/^K7^N- 
tffr-l, 9--J$}/\'S<y 1/7*31 tfU— hy (n-^^ 
^) Ty^e^^A^^W K^-f K-8-3i^/u-7, 9- 
i^a/W^^f^tfW'- h, hy (n-^/U) 7>^ 

^^U—h, hy (n-^/v) 7^^^^7^ 
Kv-f K-8-7 y /W7,9-^;w^yf^^i/- 

h. hy (n-^/w) 7y^^^^7^w K^-r 
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K-9-h U *^tv*syjv-l,%-*s'to!V/<V^*r1)i£\'— 
K-4, p ^--7-^7 /w< r> >"r # # u— h ft ¥<dt~ 

Yy^ K-l.a-^/wVtJKu- h) 
(in) . (n-y^-yu) ry^^t'^ (O-x 

m. (in) x hy (n-y^/>) r^-^^t*;* (^v 

/</i/h*» (III) , MJ (n-y^/^) T^^t* 

-h) ~y#/i4&m. (Ill) . h y (n-y^/W) r>-^e 

^J&tfU—h) ffltttt (HI) % hy (n-y^/W TV 
^^At'^ (^^W K-7, 8-v?#/W^ 

VT^tfU-h) &R« (III) . MJ (n-y^) T 

y^^n (/-JvW Yy^( K-7 f 8-^^^-/^-7,8- 
^/w^yf^^u-h) (in) , hy (n- 

^^u) ry^^t'7 (yt/WK^H.s-^ 
^ f ;u-7, 8-^*/w< aj? i/- h) *p*Bfe4ft (1 

id , by (n-^^/v) ry^^t^ (mj^o-* 

*9 9*>>4 YyJ K-7, S-S^fr/w^^jt/tfu— h) 
3^HWt (III) . hV* C h y (n-^^/U) TV 

f^^^f) ^oAIfcig; (III) , Chy (n-^ 

*?;v) Tis^—VJA V* YyJ K-7- 

#/w^Vv*;S;#w— h) ^ (IV) % 

C h y (n-y^/>) ry^-^j tr* (c:^#^>r 
K7^K-7^;w^y^^u-h) a^/u hlHK (I 
II) . tf ^ C h y (n-^^vw) T>^e~?iO tr* 
yf*W K7^f H-*/w^y7*#^- F) — v 
trjv®& (IV) ^^M*/^7y7^ty^i* 

[0222] ^vtfVit&m*, *<<m, yy> 

t ^vBL y y^t7i, ^y^t^ 
s/y^y^y^ry^ yy^yyry^ ^v 
^y^ry^ ^/w/^y/fyi, t^y^fy 
^y^ryi, y^^^^^v^ va^tj* 
y^ryS, ^s^y^fy^ yy^y^K^ 

y V* 2 
h<*i~*s»Wts yy^yy^y^Mt^ 
y;i/vy^y/K^y^h^y^ yy^y^K 
yy^y/K-t^ ^Jztfwft'b 

fticte, y^^A. -j-hy*^ #y*A % /urs** 



A > ^hnyf!)^ ^y£i^£<£>:&, hy7x^ 
[0 2 2 3] ±IBOj:5* (D-3) *>{t«( it^mt 

^mtt, im¥^r^y L c{i2S^±Ji^^T^^^n 

i/it&m (D-2) ^ffl^^h tU7>f Wb**Kl»L 

Lt h y 7x^v*;^^Ar h (^v^^/w 

(D-3) ^ffiv>^i:^$f^i4T'57 J f-ft^v^U'7^ 

^«fltli, ±Ii»#£JR{b'&« (C) , (D-l) ^ 
(D-2) ti7/V ^ ^ ^ At^rM^tl, 

*5,tt5 (d-3) j *>{t^ *^mt^frt>m\*frz>& 

/KHitofl:** (D) iHI^ Ml^CT^ 
[0 2 2 4] ((E) ffifr) ^T^ll^CTffiV^ 

htiz (e) a#t4, «s«*fctt*«o{b*4fe-e*>o 
[0 2 2 5] ^nmmmt ur, *#«j«cwts i 

O z . A 1 2 0 3> Mg O, ZrO, Ti0 2 , B 2 0 3> C 
aO, ZnO, BaO, Th0 2 &£\ SftteZfrbZ: 

Si0 2 -MgO. S i O z -A l 2 0 3 . S i O z -T 

1 0 2 . S i 0 2 -V 2 0 5> S i O z -C r 2 0 3 , S i O z - 

S i 0 2 &£Xf/?LtcnA l 2 0 3 $:M^i:t5 

[0 2 2 6] &*5. JilE«ia»{k;»tt, 'M^N a 2 C 
O a , K 2 C0 3 . CaC0 3 , MgC0 3 , Na 2 S0 4 , 
Al 2 (S0 4 ) 3 . BaS0 4> KN0 3> Mg(N0 3 ) 2x 
Al(N0 3 ) 3 , Na 2 CK K 2 0, Li 2 O^^IS 

Sm^ft, ttSdSl 0-3 0 0/zm, 0£L<te2 0- 

2 0 0nmT'fcot, JtMt^5 0-l 0 0 0m 2 / 
g, ^L<|j;100~700m 2 /gO®IlCfc^ 
«B?L*«*S0. 3 — 3. 0cm 3 /gO|5ii:fcS^t 

Mciscrioo- 

1 0 0 Ot:, »^ U< fil 5 0 — 7 0 OtTMttt 

[0 2 2 7] M^n^Wb^^UrJi, MgC 1 2 . 
MgBr 2 , MnCl 2 , Mn B t z ^&mi<^btlZ)o M 



-48- 



[0 2 2 8] tt±tt, a#tt±K«*r±*»fc ttM 

[0 2 2 9] tt±, «±|6«l*fcr4>f d->SC»tt 

5"¥:^SL T^^e^SL CdCl 2 I, CdI 2 I4 

#*-y:/> ^vht^ K *®5&±> ^o^tt 

±, 7n7iy, ti^^/V-^ /^^n^^r^-f K 

t^SftiigWb^iLTtt, a-Zr(HAs0 4 ) 2 
• H 2 (X a-Zr(HP0 4)2 , a-Z r (K P 0 4 ) 2 • 3 
H 2 0, a-Ti(HP0 4 ) 2> a-T i (HA s 0 4 ) 2 • H 2 
O. a-S n (HP0 4 ) 2 • H 2 0, 7-Zr(HP0 4 ) 2 , 
•y-T i (HP0 4 ) 2 , y-T i (NH 4 P0 4 ) 2 • H 2 Oft£f 

[0 2 3 0] raJ:5tttt±* *6±*C**fctt^*>'SS 

±<o*n?LS8f a* 0. lcc/g^ioi <D*m* u < , 
o.3-5cc/g©fc^!|#ic8tu\ nr% 

*?s ^^2 0-3 x 1 o 4 Aoismcov^$j^£ 

[0 2 3 1] *g 2 0 A£Jl JKO»?L*a[3a s 0 . 1 c c / 

mmz&m. ^**f fens. 

Bate***-**. rsi'*v&m-?i*ft±<D&&mm& 



[0 2 3 2] >r*^S!**JB«{fc'fr*tt. 

y^-*l/->ayt5^ HfrMfefc LTtts TiC 
1 4> Z r C 1 «*^©BW*>««Mfc*** T i (O 
R) 4 , Zr(OR) 4 , PO(OR) 3 , B(OR) 3 ft^ 
JRT/Ua^^K (Rtt«flS***ttif) , [A1 13 0 
4 (OH) 24 ] 7 \ [Z r 4 (OH) 14 ] 2 \ [Fe 3 0(OCOC 

^■rSUR^. Si(OR) 4 . Al(OR) 3 , Ge(OR) 4 
an*##LT»fcfi^4fc, S i 0 2 ft^=n^ Ktt* 

[0 2 3 3] tt±, &±&4&U -f ^>S£*ttJB*fk^» 
fit. ^t<Oii^m^XhX<. -fi»S^^ 

[0 2 3 4] ^Wiit^mt LTtt, ttfttfl 0-3 0 0 

[0 2 3 5] ^wjcws^-^^^^a-frfflttflttt. -t 
KM&&mik&® (c) % (d-d *r«&&#fb£^ (d 

-2) tiT/U^^t^v/M, ^5it; (D-3) W 

^ (D) , ^»cjtscrafr (E) jftsiKfS 
crflfesei-sAjttWfto^aMb**** (f) ^^t? 

[0 2 3 6] ((F) *»ft-&*J«») *»WICJ3V^T 
fK*K«CTfflV^*bS (F) «-«{t-&*ric»tt, ^ 
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[0237] r;v=- ^M&£Tfy^s— /^t^tfak 
z-x\ R 31 \*fcmm*&i^s o fcii 

yHHt Ltli, R 31 ^ny^ftKfb**OfeO 
l^a.c' -ttftStftMK?* 1-20 o«fl:**-ClB» 
[0 2 3 8] L~m, R 32 -COO 

v >{tmt^mmm^ m\t^mt\^x^ p- 
o-Hm&&&-t zmmm* p-or, p=o«r&«:w 

[0 2 3 9] ^*ySStLTtt, TE-«^: (X) 

[0 2 4 0] 
[ft6 2] 




[0241] M\*mm&i~~i 4«^e>stfn5 

R 33 tt*^ ft*®** i - 2 o ofttok 

mm*tcfxmmm*$c 1-20 co^ny^kR<b**x 

•CfeSo Xtt**^. ^ayyg^ 0URHR-7*^1 
- 2 0 «*iSC**tf l-2 0^nyv 

[0 2 4 2] mte 1 — 7 (DmgcXh 9 > n tt 1 ^ n ^ 7 
XhZ. ill:, ^l:^a-tl/7^-^t 

-To s^o^^tt, &&&<DQimm* mMimtmmz. 

(C) &£T*&& (D) Srttf^Tl^ 
t&tft» (C) (E) fca#Ufc«jBtrt». *3«fc 

(d) ^ttsojw^-r^sicasAni-s^fe. 

(3) *» (D) (E) lca»LfcjSMlt«j>. *5<fc 

(4) rt# (C) (E) icm^tfc^^^, 

(D) (E) Jca»bfc«j«rt»€re*OJW^-e 

(5) j£# (C) k&& (D) £*S# (E) fcfi#Lfc« 
[0 2 4 3] ±te(l)-(5)<?!>**®C*5V^TW:, €-fefeS8 

tiL&a>&tz< kb2o&L±ittit>&m£tiX\,^xi>£ 



V\> ±IBOjS# (E) iZf&ft (C) *5j:tflS# 

(D) 36S»»*n^H»:ttjKrt»tt, ^U7^^Sfi 

[0 2 4 4] o-tU7^ ^ • 

[0 2 4 5] (M&mm JMrt*»fc:fe^TflV*&iX 
-^MJ->, ^^fls. 7** 

* p n * * is* z<Ds^tf>4km<k*m*itnztit><D 
t&&votek&mfz>zk&xz, a-*v>7 4y&±x* 

[0 2 4 6] (MOSS) ±iEO£ 5^a-tU7^ 

(O t^fflii y y h/u»fc9a5»i o" 12 -i 

0- 2 ^e/K $f^u<(^i 0~ lo ~ l o- 3 ^M^^5<t5 

[0 2 4 7]^ (D-l) tt, j«» (D-l) k, 
(C) ^(051^JRm^ (M) kCD^SVVc C (D-l) / 
M] it, mno. 0 1-1 0 0, 00 0, ^Kli 

o. os-so, ooot^aip^ttffli^ns, 

tfLft (D-2) tt. (EH2) ^OT/l-^^^^JE^t, 

J*# (C) ^CO^^mJl^ (M) t^/Ht C (D- 
2) /M] jg^i 0 — 500, 000. $f*U<« 
2 0-1 0 0, 0 0 0 kftZX 5^ST^v>e)tt6o f& 
ft (D-3) tt, (D-3) ir, ^ (C) ^OS^JS 

(M) ^<D^/Utt: [ (D-3) /M] ds. 5fi*l — l 
0, 0^L<«1 -5£#£ J; ^^gT^^^tb^o 
[0 24 8]^ (F) f*. (D) 3&S^» (D-l) 

Officii, ^-/Vlt C (F) / (D-l) ] j&SjMTO. 0 

1- 10, ^KttO. l-St^Si^itT-, ^ 
5> (D) (D-2) ^t/Ht [ (F) / 

(D-2) ] d5il*0. 001-2, ^K(iO. 0 0 
5-lt*$J:^itt\ (D) j&Sric^ (D-3) 

^e/uJt C (F) / (D-3) ] tfifitto. o l 
-lO^IKItO. l-5^^^J:9^fiT^^tc 

[0 2-4 9] (m&m&-n&&M *tz, 



-50- 



ti, ii3t-5 o~+2 o OX:, ftt. u< fio — i 7 ox: 

OffiH-Cfc*. fi£*IE^te> iiS^J£~9. 8MPa 
(1 0 0 k g/cm 2 ) , #*L< WtfftE~4. 9MP 
a (5 Ok g/cm 2 ) (D*ft=TT'*> 9 , fi£^J£ti\ 

[0 2 5 0] (»^*<OUI») ftbtl&*l'7<OM&' 

s e (b) ©ai^^wa-t-a 

^ 3 >^ tT n (2, 2, 0-5— ^-r V-2, 3-3** 
^i^v^A^ #/^>£A^£f<Oa, 

fn# A'jtfvsfc&aJfc ; r * y a«> fvK r y y 
^vk r y y /^n-y a tr >k r y y A«-f y^pf 
/v, T^y/Hfcr^fA', 7^y^*-<y^f^ ry 

y A«tert-:/^7K yyvBt2-3i^-/U^^r*>/K * 

* y y /HKy y y * y a^^/k y y y y /vtt 

n-^o tVK y * y y y fcVK y y y y 

n-^/K y y * y y -ff-frtt t*<Da, 0 -^fi 

/K #:/y v^tf— ;K y £ y 

# <*fO tf^/Wn^yvMH ; TP y /W&y y v^/K y y 

y y s^m.? y s^/k >r y => y ^ y i/vvw^y^ 

[0 2 5 1] £fc, fcf:=vu$/* n^^if>\ v^v^fc 

ofcWM^feiia. -f**j&* ><y 

v^>\ 1,3-^^^^^x 1,4-* 

yy^>\ l,5-*y y v^>\ 1, 
7-*yyv^>\ xf yfyy/^My, tr^/vyyi/ 

^s*r.s^ 4-^^y f/v-i, 7-;-)-i/^>. 5, 

4, 8-^ h y ^ y ; $ b tfxi/W 

ft£^ mx.\t^^, o-y^A-y^-u^ m-y^w 



yjfemy t>b<r*5Kyr/w*A'^^u^ ; y 
y^uy^^v^^^tf e>K^>o :tiW^7>fy 

[0 2 5 2] 
[0 2 5 3] 

2 7 0MHz A H — NMR (B**-? GSH-270) , 
FD-fl^fr (B**^ SX-102A) % ^JH^^TS^ 

(ffc^Kft • #$8S®£#&, I C P&lc £ y> &m ; SHIM 
ADZU ICPS-8000) ^^rffiV^T^it^UfCo 

[0 2 5 4] 

i ] effi^-iww* ( i ) : 3is»^s*« 

^Uc3 0 0m 1 (0^^x^ > /-/H 5 0m K T 
^y>5. 0g (53mmol) *5<t t^b°n — ^2-^7/W 
^i/7^ftK5. lg (5 3mmol) 

$ bta&ifc l m l &mu&s ilt 2 4 MimtttfrMe^ 
it 0 #b*bfcRjES"*S:«£E»«ur«K4rl»*b, vy 
7 ^ 6 . Og (3 

4. 9mmo K JR* 6 6 %) #fc 0 r<D6feH#0» 

[0 2 5 5] X H-NMR (CDC1 3 ) : 6. 30 (dd, 1H), 6. 69 (d, 1H), 
6. 89 (d, 1H) , 7. 1-7. 5 (m, 5H) , 8. 29 (s, 1H) , 9. 85 (brs, 1H) 
FD-«fi#ff : 170 

±Kis**»fe, e&@#ttT8a^; (1) 

« (iatt^M»* (i) ) tfe5:^w, 

[0 2 5 6] 
[ft 6 3] 

9 

JT - en 

[0 2 5 7] mhwm{t&® U-A) O^J5g : ^E^tC^; 
^ Tyw^^mb^ 10 0ml oS^^r-K^mj 
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(1) 0 4 g (6. 08mmol) 

i*ai*7U:n— 7vW£$l 6m 1 £-7 S^tCfriflU ^ 
^^Cn-BuL i ^6. 0 8mmol§tf^f^ 

?£4. 2rai^o<5i8m m*e#iatt ^ 
<nmmz. -7 8^n}mvtLmmt^^xo^y^^ 

»«6.'08ml m&it^f^&JgO. 5mmol/ 
ml) i:^xf;l/x-f;H 6ml ^i^M^o 

< g«TUt. ffiTmr'ik. ^>o< o^aja*-c#«aL 

«U «ftt}tfciMIfk^^^l-5ml<:jliU 
^fy 1 Oml «rlj$Ui^^< D^tfc, r 

0 g (2. 4 Ommo 1 . »R*7 9%) ^fc, r.O|Mft 

10 2 5 8] 1 H-NMR(CDC1 3 ) : 6. 0-7. 9 (m, 16H), 7. 80 (s, 2 
H) 

FD-Kfi##f : 456 GO 

TC^^W : Ti ; 10. 4%(10. 5) ( ) ttttgfc 

±&&mfrt>> nwafe@*ttTE* (i-a) -C/T^na 
fb£* «»*llft;«* (i-a) ) -cfc* 

[0 2 5 9] 
W6 4] 




»■ (I-A) 



[0 2 6 0] 

[£>*&« 2] K«fc^Ft»K# (2) tf>£7« : 
felfc300ml V — 15 0ml. is 

^ n^^vvUT^ >5. 2 2 g (52. 6 mm o 1 ) 4o 
J:tft^n— yV2-;fc/U#*VT/^fc: K5. Og (5 2. 
6mmol) ^AU ^o^^T5y*3it;tf 

*gf&:fe, KaElU»«:i-*Cfc'e»*fe^/H:8. 8 8 
g (5 0. 4 mmo 1 , IfcSp 9 6%) #7t e ^^Pt^ 

[0 2 6 1] 1 H~NMR (CDC1 3 ) : 1. 1-1. 9(m, 10H) , 3. 0-3. 2 
(m, 1H) , 6. 21 (dd, 1H) , 6. 48 (d, IH) , 6. 89 (d, 1H) , 8. 13 (s, 1 
H),8. 35(brs, 1H) 
FD-WMftVr : 176 

±fB«**>P>, BF^fe^^fiTffi* (2) -C/TSM 

K&m m&*mm» (2) ) t&ar^w. 

[0 2 6 2] 



Mb 6 5] 

9 

[0263] m»&m<t&yo (2-a) <o&& : 

^ T^^vBftUfc 1 0 Om 1 <osffi»*. gfite^-mr 

(4) £ 1 . 02g (5. 7 8 mmo 1 ) ^frv^ 
f /vx-r/« 2 5 m 1 $r- 7 8 ti:^ n-B u 
Li £6. 08mmol§^tyM3. 8 m 1 £ 

^>o<«9^Tm, ffia*-e#M&Lfc. -7 

S^K^m^timm^^XD—y^lym^S. 7 8m 
1 (E9&{L^*>iggO. 5mmo 1 /m 1 ) £: 
jV^—7-;l>2 5 m 1 CO^^T&l-^o < fliftTLfco ffi 

MIf^f^^5mll^iS?U ^fyiOml 

$r £l-«k9m£,S#£0. 5 2g (1. 11 mmo 
U J&^3 8%) #feo r<o»ftBI#«>5Wf***:Te 

[0 2 6 4] 1 H-NMR (CDC1 3 ) : 0. 7-2. 7 (m, 22H), 6. 28 (dd, 
2H) , 6. 60 (d, 2H) , 7. 80 (d, 2H) , 8. 00 (s, 2H) 
FD-fffi##f :468(KT) 

Ttmfttif : Ti ; 17. 8%(17. 8) ( ) rt ttfUMff 

±iB*»^€>l*feH*r±, tib^; (2-a) -e^ztizit 
&m m&&m\t&m (2-a) ) -c**r*»b*»5, 

[0 2 6 5]. 
Mb 6 6] 




»• (2-A) 



Mttfll] ^Ciil^lfcl^fiSOOml^ 
^|CV^O^**V2 3 5ml 

^u^-et&fdS-e:^. -toft. r<D^-— y^c i 

0g©ff7^n [4. 4. 0. 1 2 ' 5 . 1 7 ' 10 ] -3- K^-t > 

(jgiT, ttdj ^p&fB-r^o ) , ^f^r>usy*f 

> (MAO) ^r^^-^Ag^jftSfl. 2 5mmo 
K 3lt«S\ m&&mt&m (2-A) £0. 0 0 5m 
mo l«D^m-&*rBB»L^ 0 ifuy^$i*T2 5 
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* / — ^ (^ix^n soomi) »^»«CJcaA tr 

xfuy/TD*l^S:1lt 9 *<D«*S:Tia* 
1 \Z^i~ 0 ^MMw/Mn= 1 . 17 -C#S«fc 

(1) #7-fi#*T 

[0 2 6 7] 3£@ :GPC Al 1 iance2000 

(Waterslt) 
^7A: TSKgel GMH6-HT X 2 + TSKgel GMH6-HTL X 
2(tf30cmX4^ It) 

1 m L/m i n 
14 0t 
M?iAi : 5 0 0 /x L 

«w# : ^tttfy^i^x i 6 (^y- t±) 

(2) 'ft(briit7$))^<-'p<D*;-*<- m&tt 

4«tDSC WjejCiSTg^S [0 2 7 0] 

TD^t 

TD = (TD) / ( (TD) + (ethylene) ) XI 0 0 

(TD) = ( (3) + (c) ) /2 
(ethylene) = [ (2 9. 5-3 2 
= [(2 9. 5-3 2 

C(3) 51.0ppm 
C(c) 54. 5ppm 

c (mmm*) <Dm^n£XT<Dm<om*)x3bz>o 

[0 2 7 1 ] 

lite 8] 



3£B : B*m*M EX 4 0 0 
A fift : 100. 4MH z 
NBCQ^fi : 

NB (^e/V-%) =1/3 X [2X (C7) + (C1,C4) + (C2,C3)] /(C 
5, C6&;ethylene) X100 

C2, 3 44-46. 5ppm 

CI, 4 38. 5-41ppm 

C7 30. 5-32ppm 

C5, 6&; ethylene 27-30ppm 
X&Z> 0 

[0268] c (mmm*) <nmttvxr<om<om x 

[0 2 6 9] 
U£6 7] 






5ppm) -(5) -(e) -(f)] ) / 2 
5ppm) - (TD) -(c)/2] ) /2 

[0 2 7 3] 

[^ife#l2~io] *i Ic^TJ: 9 ^^x- a -^-1^7 

[0 2 7 4] 

[tt;««i~3] ^^AftMfc (VOCI3) iteJztf 



^n-fe^ttJJt (Cp 2 Z r C 1 2> 



E t ( I n d) 2 Z r 



[0 2 7 2] Tg<Dmfe :'&bth1ttf!)^-<DT gtXSX 
TO^-CDSC^^tTV\ ##>fc 0 

: A»»im DSC- 6 0 
aO**ft: 3 0 0 tl? 5 K LfclWS: 0 1* 

-CA*U *4>«#H&*« 2 0t/mi n-C2 50t 



Cl 2 ) £#v>T, *2fc^-f-J; 5/i*frta-*l/7^ 

[0 2 7 5] 
[^1] 
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8 1 





(L/h) 




(g) 


It* 




(g) 




M n 

(35) 


Mw 

OJ) 


Mw/Mn 


3Btt*W-f> 
(mol%) 




C2/H 2 -50/0 


TO 


10 


2 


C-C6 


1. 35 


811 


31- 0 


36. 1 


1- 17 


44 




C2/H : =50/0 


TD 


5 


2 


C-C6 


t. 26 


754 


38. 6 


46.7 


1.21 


40 




C2/H 2 =50/5 


T D 


10 


2 


C-C6 


1. 07 


641 


2. 1 


3. 2 


1.55 


43 




C2/H 2 =50/10 


TD 


10 


2 


C-C6 


0.77 


463 


1. 1 


1. 9 


1.64 


43 




C2/H 2 =50/5 


T D 


2.5 


2 


C-C6 


1. 19 


715 


3. 1 


4. 9 


1.57 


35 




C2/H,=50/0 


TD 


10 


1 


C-C6 


0. 20 


122 


4. 4 


5.4 


1.24 


45 




C2/H a =50/0 


T D 


10 


2 


C-C6 


0. 82 


986 


16.3 


17.7 


1.08 


44 




C2/Hj-50/0 


T D 


5 


2 


Tol 


3. 00 


1798 


68. 1 


83. a 


1.23 


29 


sabot 9 


C2/H,=50/0 


T D 


10 


2 


C-C6 


0. 720 


432 


12.8 


22. 3 


1. 74 


45 


*«5«10 


C2/H,=50/0 


N B 


10 


2 


C-C6 


2. 79 


1676 


67.7 


87. 0 


1.28 


42 



C2 : X^U>. TD :f h5y^P [4. 4. 0, 1 ! * 5 . 1 7,p ] -3-K^*>. NB : tf*>£ P [2. 2. 1] «*Zf h-2-X > 
C-C6 : x£P<N*tf>. Tol: HUX>* 2 3 5m L 
3!tt3>i±&*fi : 0.0 0 5 mm o I 

*£i£1£Ol|i<tt : g-fUWmmol-cat • h. Sltt^U7^ >#W«CD^tf[ : m o I 96 

a^iSS : 2 5*C (S5«6eH9^*5 OTC) , *^**IB : 20^ <£jfcfll 7 1 0 #) , fift«» : MAO 1 . 2 5mmo I 



[0 2 7 6] [^2] 



« 2 







tt « 


©ft 




Mn 


Mw 


Uw/Wn 
























(L/h) 




(g) 






(7i) 




(noUl 


tttfcflli 


C2/H z =50/0 


V0CI, 


0.21 


126 


10. 2 


42. 5 


4. 15 


34.4 




C2/H,=50/0 


Cp;ZrCI 2 


0. 02 


12 


87 


18. 5 


2. 12 


12.5 




C2/H 2 =50/0 


Et(lnd)«ZrC1, 


0. 92 


550 


31.8 


64.0 


2. 01 


11.6 



Sftffetf : X*-;U7;U£x9A-fe**£D5-r K 1 mm o I (fct«ff9 1 ) . MAOI. 2 5 mm o I (fctlSMH 2 . 3) 
C 2 : X^-U> 

> : TD {fh7->^P C4. 4. 0. 1 ls . 1 r,B ] -3-H^"fe» 10g 
Cp 2 ZrCI,: (->£at>*>>x=jU) yj|/3z^ Av^D U K 
Et{lndJ,ZrCI,: x^U>fcfa (Of;^) S^iPa A □ U H 

: ->£0^*tf 2 3 5mL 
*a©f±i&*»: 0. 0 0 5mm o I 

s^aas : 2 sr. : 2 Otf, 

[Hi] *»^o-ti/7^-I«tu7>fy HT?*>5o 
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mi] 



(A) BB&aj£tt 




(B) fittMA^- 



(C) 5B=ffi# 

( is * > 



*1 : M|*ff3-»11 KfiR^ UliR 2 -C. N, P AttN. P 
Q|*R 3 -C. N» P Sf4R 4 -C. N. P 
T|£R 5 -C. N, P mt42~6. 



(72)^# « jg- * n 

(72)$g^# * © ft # 

2 F*jw*^«flT*«58o-32 =.m\^m 

<72)369i# * # H - 

^M^*»ff*}»580-32 H#fk^«e 

(72) H ^ §£ 

^mtt^m^if 580-32 H#fc*m* 

(72) ff eg as a 

i fJUW**'*f|T**580-32 H^k^» 
5$£rttf*> 
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F* — *MMW 4J028 



AA01A 


ABOOA 


ABOIA 


ACOIA 


AC09A 


ACIOA 


AC19A 


AC20A 


AC27A 


AC28A 


AC31A 


AC38A 


AC39A 


AC41A 


AC45A 


AC49A 


BCOIB 


BC05B 


BC06B 


BC12B 


BC13B 


BC15B 


BC16B 


BC17B 


BC19B 


BC24B 


BC25B 


BC27B 


BC28B 


BC29B 


CA14A 


CA14B 


CA14C 


CA16A 


CA16B 


CA16C 


CA17B 


CA24A 


CA24B 


CA24C 


CA25A 


CA25B 


CA25C 


CA26A 


CA26B 


CA26C 


CA27A 


CA27B 


CA27C 


CA28A 


CA28B 


CA28C 


CA29A 


CA29B 


CA29C 


CA30A 


CA30B 


CA30C 


CB23C 


CB24C 


CB25C 


CB54C 


CB84C 


CB86C 



FA02 FA03 FA04 FA07 FA09 
4J100 AAOOP AR09Q ARIOQ AR11Q 
AR21Q AU22Q BBOIQ BC43Q 
BC44Q BC48Q BC49Q CA03 
CA04 DAOl DA04 FAIO 
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